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1.0  BACKGROUND  AND  SUMMARY 


Arthur  D.  Little,  Inc.  under  contract  to  U,S.  Army  Construction  Engineering 
Research  Laboratory  (CERL) ,  investigated  potential  applications  for 
photovoltaic  (PV)  systems  in  selected  Army  facilities.  As  part  of  the 
Federal  Photovoltaic  Utilization  Program  (FPUP)  the  Army  determined  that  PV 
systems  in  the  size  range  of  50W-2kW  are  cost-effective,  reliable,  and  near 
maintenance  free  for  remote,  stand-alone  applications.  The  main  objective 
of  this  study  was  to  identify  viable  candidates  for  PV  applications  at 
seven  Army  sites  in  the  50W-2kW  size  range.  To  accomplish  this  task, 
Arthur  D.  Little,  Inc.  selected  (in  conjunction  with  CERL)  and  visited 
seven  Army  sites  in  the  U.S.  to  identify  potential  PV  applications,  as  well 
as  load  and  balance  of  system  requirements. 

The  one  day  site  visits  to  the  following  seven  Army  bases  are  briefly 
described  in  section  2.0: 

•  Dugway  Proving  Ground,  UT 

•  Tooele  Army  Depot,  UT 

•  Fort  Ord,  CA 

•  Fort  Hunter-Liggett ,  CA 

•  Fort  Bliss,  TX 

•  Fort  Huachuca,  NM 

•  Yuma  Proving  Ground,  NM 

The  bases  were  chosen  because  of  their  diversity  in  land  size,  availability 
of  remote  locations,  and  types  of  Army  activities  conducted  at  the  bases. 
The  results  of  these  site  visits  indicate  that  there  is  a  significant 
interest  and  awareness  of  PV  systems.  Many  of  the  sites  are  already  using 
PV  for  a  variety  of  applications,  which  are  discussed  in  section  2.0. 
PV  experience  gained  at  some  of  the  visited  sites  have  already  indicated 
that  PV  systems  are  a  cost-effective  alternative  in  comparison  to  grid  or 
diesel  power.  There  is,  however,  still  a  strong  demand  for  better 
education  about  PV  system  performance  and  experience  gained  at  other  Army 
bases . 

The  key  PV  applications  already  in  use  at  the  Army  bases  visited  or  those 
that  show  strong  potential  for  increased  use  include; 

•  Mobile  "A"  Stations; 

•  Battery  Chargers ; 

•  Clearance  Lights  on  Water  tanks; 

•  Global  Positioning  Systems; 

•  Mobile  Firing  Ranges; 

•  Radio  Repeaters ; 

•  Firing  Range  Gun  Positions; 

•  Range  Surveillance  Video; 

•  Microwave  Repeaters ; 

•  Remote  Data  Acquisition; 

•  Met  Towers;  and 

•  Storage  Facilities  (Igloos). 
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During  the  one  day  site  visit  to  each  base,  basic  power  and  load  require¬ 
ments  for  each  of  these  systems  were  identified,  which  are  described  in 
section  2.0.  Table  1  summarizes  the  typical  load  and  power  characteristics 
of  the  major  PV  applications  identified.  More  detailed  technical  data  are 
provided  in  the  applications  survey  forms  provided  in  the  appendix. 

In  some  Instances,  the  level  of  detail  desired  for  load  and  energy 
requirements  of  potential  PV  applications  were  not  available  or  well 
defined.  A  more  detailed  assessment  of  the  power  and  load  requirements  of 
these  systems  would  require  more  investigation  outside  the  scope  of  this 
study.  This  study  identifies  some  PV  experience  gained  at  seven  selected 
Army  bases  and  provides  an  overview  of  strong  potential  PV  applications  at 
these  sites . 

There  is  clearly  a  strong  interest  in  PV  systems  at  the  bases  selected  to 
visit.  Additional  education  and  awareness  about  the  cost-effective 
economics  and  successful  military  performance  of  PV  systems  would  most 
likely  result  in  increased  PV  use  at  other  Army  bases. 
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Typical  Load  and  Power  Characteristics  of 
Key  Potential  PV  Army  Applications 
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Met  Towers  20VDC  2  40  960  3  200-220 

Storage  Facilities  VDC  NA  60  1,440  2-3  300-320 

(Igloos) 

Microwave  Repeaters  VDC  NA  200  4,800  3  1,200-1,600 


2.0  SITE  VISIT  RESULTS 


2 . 1  Dugway  Proving  Ground ,  UT 

Dugway  Proving  Grounds  is  about  60  miles  Southwest  of  Salt  Lake  City,  Utah 
on  802,000  acres.  There  are  only  156  military  and  846  civilian  personnel 
at  this  site.  Mr.  Jim  Wheeler,  who  functions  as  the  energy  coordinator, 
was  the  primary  contact  at  Dugway.  Key  personnel  within  the  Instrumenta¬ 
tion  Branch  and  Optical  Data  Branch  who  have  a  knowledge  of  remote  power 
needs  appropriate  for  PV  in  the  near  term,  as  shown  in  Table  2,  were  also 
contacted.  Both  of  these  branches  are  within  the  Material  Test  Director¬ 
ate.  These  senior  staff  members  were  highly  knowledgeable  in  the  field  of 
PV  and  very  receptive  to  expanding  their  range  of  application  at  Dugway. 
They  pointed  out  that  Dugway  was  about  65  miles  north  to  south  and  encomp¬ 
assed  an  area  about  that  of  Rhode  Island.  Most  of  this  area  had  no  real¬ 
istic  access  to  utility  power  and  had  to  be  served  by  PV  or  engine  genera¬ 
tors.  As  indicated  below,  power  needs  at  the  facility  in  support  of  field 
tests  are  diverse  and  provide  an  excellent  opportunity  for  expanded  PV  use. 
These  applications  fall  into  several  broad  areas; 

-Weather  stations 

-Radio  Repeater  Stations 

-Range  Surveillance  Video  Systems 

-Microwave  Towers 

-Water  Pumping  (special  application) 

Dugway  is  already  experienced  in  PV  use  for  some  of  these  applications  and 
increasingly  undertakes  its  own  system  designs  to  both  reduce  costs  and  to 
better  tailor  the  systems  to  their  specialized  applications.  Consequently, 
they  currently  purchase  panels  and  install  them  within  systems  of  their  own 
design.  They  are  also  well  positioned  to  undertake  needed  O&M  functions  of 
systems.  They  were  very  interested  in  the  possibility  of  acquiring  panels 
from  CERL  if  they  are  of  modern  design  with  a  proven  track  record  of 
reliability. 

PAST  EXPERIENCE 


Dugway  participated  in  the  FPUP  program  in  the  late  1970 's  and  early 
1980's.  This  program  resulted  in  two,  3  kw,  systems  being  installed  which 
operated  reasonably  well  with  most  of  the  problems  being  associated  with 
controls  and  power  conditioning  rather  than  the  PV  panels.  Both  these 
applications  were  for  operation  of  meteorological  towers  with  associated 
measuring  and  telemetry  equipment.  These  two  sites  were  disassembled  for 
reasons  having  nothing  to  do  with  their  performance  or  reliability.  In  one 
case  commercial  power  was  made  available  to  the  site  due  to  increasing 
power  needs  and  in  the  other  case  the  field  testing  program  required  moving 
the  facility  to  another  site. 
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Table  2 


Contacts  At  Dugway  Proving  Grounds 


•  Mr.  Jim  Wheeler 
Energy  Coordinator 
Tel.  (801)  831-5412 

•  Mr.  James  Dyer, 

Chief,  Instrumentation  Branch, 
Tel.  (801)  831-5412 

•  Mr.  Jerald  Norrington 
Optical  Data  Branch 
Tel.  (801)  831-5177 
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The  PV  panels  from  the  two  sites  discussed  above  have  been  utilized  for 
other  smaller  scale  remote  power  applications.  The  most  important  of  these 
are  for  powering  Micro  Meteorological  Stations  referred  to  as  Mesomet 
Stations.  Currently,  about  14  of  these  sites  are  powered  by  PV  systems. 
These  stations  use  about  300  watts  of  PV  panels  for  undertaking  basic 
weather  measurements (wind ,  temperature,  pressure,  etc.)  and  transmitting 
this  data  periodically  to  a  receiving  station.  They  expect  over  a  dozen 
more  such  applications  for  PV  systems  and,  in  fact,  assume  the  use  of  PV 
even  if  commercial  power  could  be  made  available  in  order  to  increase 
reliability  and  standardize  designs. 

Smaller  PV  systems  are  used  to  operate  several  smaller  systems  referred  to 
as  SAMS  and  SODAR.  Few  details  were  available  on  these  systems  except  that 
power  needs  were  about  50  to  100  watts. 


PLANNED  APPLICATIONS 


Dugway  is  planning  to  expand  the  use  of  PV  beyond  those  referred  to  above. 
Several  applications  in  the  initial  planning  stage  are  discussed  briefly 
below; 

Range  Surveillance  Video  Systems 

The  Optical  Data  Branch  was  particularly  interested  in  using  PV  for  range 
surveillance  video  systems.  These  systems,  which  are  still  in  the  early 
design  phase,  will  be  semi-portable  units  which  perform  multiple  functions 
in  support  of  field  tests  including;  optical  range  surveillance  and  securi¬ 
ty  surveillance.  Eight  such  units  are  planning  to  be  used  each  having  PV 
power  needs  of  1  to  3  kW.  The  wide  range  reflects  the  preliminary  status 
of  designs  and  associated  power  needs.  Power  will  be  required  for  several 
functions  such  as  operation  of  cameras,  temperature  control  with  heaters 
and  fans,  and  telemetry.  They  want  most  of  the  power  to  be  provided  by  the 
PV  systems.  However,  they  are  willing  to  consider  the  use  of  a  backup 
mobile  engine  driven  generator  to  ensure  minimum  capabilities  during  poor 
weather  and/or  particularly  high  energy  demands.  This  reflects  their  good 
understanding  of  PV  systems  and  the  high  premium  associated  with  ensuring 
high  reliability  under  all  conditions  with  the  PV  system  alone.  Sandia, 
however,  suggested  that  a  recommendation  be  made  that  they  use  more  effi¬ 
cient  propane  heated  thermoelectrics  which  are  standard  commercial  products 
for  backup  power.  Implementation  of  the  first  systems  of  this  new  design 
is  planned  for  1988. 

Microwave  Towers 

As  part  of  the  Ethenet  System,  6  microwave  towers  will  be  installed  over 
the  next  few  years.  There  will  be  no  realistic  prospect  for  commercial 
power  for,  at  least,  three  of  these  sites.  Approximate  power  needs  will  be 
300  watts  with  a  25%  duty  cycle  per  antennae  (4  per  tower) . 

Remote  Data  Acquisition  System 

Dugway  purchased  several  remote  data  acquisition  systems  which  included  PV 
panels  having  an  area  of  about  4'  x  8'  (about  300  watts).  They  expect  to 
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Install  up  to  12  such  systems  using  PV  systems  of  their  own  design.  To 
ensure  reliable  winter  operation  they  will  need  to  install  12  V  electric 
heaters  for  the  batteries  which  results  In  inadequate  PV  capacity  with  the 
current  design.  They  expect,  therefore,  to  increase  PV  capacity,  but  had 
no  figures  on  panel  or  battery  capacity  requirements. 

Water  Pximping 

There  are  several  Defense  Test  Chamber  (DTC)  facilities  located  on  the 
proving  grounds .  One  of  these  near  Camelback  Mountain  needs  a  water  supply 
for  personal  hygiene  and  drinking.  One  option  under  consideration  is  an 
existing  well  about  2H  miles  from  the  chamber.  The  well  is  at  a  higher 
elevation  than  the  DTC  so  gravity  feed  would  be  possible  once  the  water  is 
pumped  from  the  well.  The  depth  of  the  well  was  not  readily  available. 
They  estimate  (very  roughly)  that  200  to  600  gallons  per  day  might  be 
adequate.  Assuming  a  depth  of  500  ft,  this  would  correspond  to  about  400  - 
800  watts  of  PV  capacity. 

Battery  Storage  Issues 

Mr.  James  Dyer,  Chief  of  the  Instrumentation  Branch,  emphasized  that 
dealing  with  used  lead  acid  batteries  was  becoming  an  increasingly  big 
problem  due  to  environmental  regulations  which  require  that  they  be  drained 
and  all  acid  accounted  for.  The  difficulty  in  dealing  with  battery  fluids 
was,  in  fact,  inhibiting  their  increased  use  as  large  (multi  kW)  buffer 
systems  for  grid  connected  systems.  Consequently  he  felt  that  sealed  gel 
type  batteries  which  can  be  shipped  as  is  (no  draining)  to  disposal  sites 
had  definite  advantages.  The  issue  of  battery  O&M,  life,  and  disposal  may 
require  additional  study  as  part  of  a  strategy  to  support  more  widespread 
use  of  PV  in  Army  facilities. 


2.2  Tooele  Army  Depot,  UT 

Tooele  Army  Depot  is  located  35  miles  Southwest  of  Salt  Lake  City,  UT  o  ■ 
44,096  acres  of  land.  There  are  approximately  80  military  and  4,00*. 
civilian  personnel  at  this  base.  Mr.  Nathan  Walker,  (Telephone  801- 
833-2891),  the  Energy  Coordinator  at  Tooele  Army  Depot,  was  the  major 
contact.  This  depot  is  an  equipment  repair  and  storage  facility  comprised 
of  two  sections  (Main  Depot  and  southern  Annex) .  The  relatively  small  size 
of  the  depot  results  in  almost  all  areas  being  served  by  utility  power. 
This,  from  their  perspective,  severely  limits  the  potential  for  photovolt- 
aics  in  the  near  term.  Several  points  raised  at  the  meeting  are  discussed 
below: 

Storage  Facilities  ("IGLOOS") 

The  longer  term  storage  of  equipment  is  in  concrete  buildings  having 
rounded  roofs  which  are  referred  to  as  "Igloos".  Recently,  Tooele  committ¬ 
ed  to  installing  90  additional  "Igloos"  in  an  area  of  the  depot  which  was 
not  heretofore  served  by  utility  power.  This  required  installing  about  9 
miles  of  utility  wire  (including  that  between  Igloo  structures)  at  an 
average  cost  of  $100,000  per  mile. 
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Each  Igloo  requires  power  for  lighting  and  intrusion  detection  equipment. 
It  is  roughly  estimated  that  the  power  requirements  could  be  served  with  a 
PV  system  having  300  watts  of  capacity.  All  the  Igloos  could,  therefore, 
be  supplied  with  27,000  watts  of  PV  capacity.  A  preliminary  cost  compari¬ 
son  of  the  two  systems  (PV  vs.  Utility  extension)  would  be: 

Utility  Extension:  $100,000/mile  x  9  miles  -  $900,000 
PV:  27,000  watts  x  $25/watt  -  $675,000 

The  $25/watt  cost  for  a  packaged  PV  unit  might  be  somewhat  conservative  for 
a  relatively  large  order  represented  by  90  units .  The  above  figures 
indicate  that  PV  would  have  been  very  competitive  with  a  grid  extension  and 
may  have  offered  advantages  of  increased  security  and  reliability  via 
autonomous  power  units . 

Unfortunately,  the  commitment  to  the  grid  extension  has  already  been  made 
and  new  Igloo  construction  will  not  occur  for  another  3-4  years. 
Mr.  Walker  suggested  three  other  depots  where  similar  Igloo  construction 
projects  are  in  the  planning  stages  which  might  represent  good  PV  opportuni¬ 
ties  . 

1.  Yumatilla  Depot,  Hermaston,  OR 

2.  Fort  Wingate,  Gallup,  N.M. 

3.  Flagstaff  Depot,  Flagstaff,  AZ 

Microwave  Repeater  Station 

There  are  preliminary  plans  for  building  a  microwave  repeater  station  on 
one  of  the  mountains  on  (or  adjacent)  to  the  depot.  The  facility  would 
require  about  200  watts  of  continuous  power  (1200  -  1600  watts  of  PV) . 
This  could  be  a  good  PV  application;  however,  the  station  would  probably 
not  be  built  for  another  3-4  years. 

Electricity  Use 

Electricity  currently  costs  about  $2  million  per  year  with  about  one  third 
the  bill  being  demand  charges.  Electricity  use  is  increasing  in  large  part 
due  to  the  increased  use  of  computers.  Little  of  the  electric  demand  is 
due  to  air  conditioning  since  "swamp"  coolers  or  simply  open  windows  are 
used  in  most  residential  and  work  areas. 
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2.3  Fort  Ord,  CA 


Fort  Ord  is  located  a  few  miles  north  of  Monterray,  CA  on  28,000  acres. 
There  are  approximately  22,000  military  and  4,600  civilian  personnel  at 
this  base.  The  primary  contact  was  Mr.  Rod  White,  Energy  Coordinator, 
(408)  385-2403. 

Fort  Ord  felt  that  there  were  no  potential  applications  for  PV  because  all 
power  needs  were  in  close  proximity  to  grid  power.  No  survey  forms, 
therefore,  were  filled  out  for  this  site.  The  staff  at  Fort  Ord,  however, 
need  to  be  provided  more  information  regarding  actual  costs  of  running 
wires  underground,  dropping  wire  through  a  transformer  and  the  associated 
switchgear  as  compared  to  PV  system  costs.  If  more  than  200  ft  of  wiring 
is  required  for  a  particular  application,  grid  connected  power  is  not 
necessarily  the  cheapest  option.  Often,  a  PV  system  would  prove  to  be  more 
economically  attractive  for  many  small-scale  power  needs.  This  type  of 
cost  information  and  comparison  would  be  very  valuable  to  many  other  easily 
accessible  grid  connected  Army  bases  that  do  not  clearly  understand  the 
benefits  and  cost-effectiveness  of  PV  power  for  small-scale  applications. 


2.4  Fort  Hunter-Liggett ,  CA 

Fort  Hunter-Liggett  is  about  60  miles  south  of  Fort  Ord  and  is  where  field 
maneuvers  take  place.  Facility  staff  at  Hunter-Liggett  report  to  Fort  Ord. 

PV  are  in  extensive  use  at  Hunter-Liggett  and  other  promising  applications 
are  under  consideration.  The  primary  points  of  contact  are  identified  in 
Table  3.  Bruce  Coons  at  Instrumentation  Command  is  a  civilian  employee 
with  responsibilities  for  providing  instrumentation  and  telemetry  equipment 
for  field  maneuvers  which  take  place  over  an  area  of  about  88,000  acres. 

CURRENT  APPLICATIONS 

PV  are  already  used  for  two  functions -both  of  which  are  described  briefly 
below; 

Range  Measuring  Systems 

The  core  of  the  range  measuring  systems  at  Fort  Hunter-Liggett  consists  of 
50  "A  Stations"  which  are  placed  on  hilltops  scattered  throughout  the  base. 
Through  a  process  of  triangulation  these  stations  monitor  the  movement  of 
tanks  and  other  vehicles  being  used  in  a  field  maneuver  (the  vehicles  have 
small  transmitters  placed  on  them) .  The  A  stations  were  purchased  as  a 
packaged  unit  (including  the  PV  system)  from  General  Dynamics.  The  price 
got  too  high  and  now  they  do  their  own  engineering  and  purchase  panels  for 
installation  into  the  PV  system.  They  are  in  the  process  of  replacing 
panels  on  some  the  older  systems  in  order  to  increase  output  using  the  same 
area.  The  new  panels  are  being  supplied  by  Solarex  and  use  the 
polycrystalline  material  having  a  high  packing  density  due  to  their  square 
shape.  The  systems  using  the  older  panels  with  3  inch  wafers  had  about  49% 
less  output  per  unit  area  and  resulted  in  power  shortages  -  particularly 
during  cloudy  weather  or  when  night  maneuvers  were  taking  place .  The  area 
of  solar  cells  per  unit  is  about  8  square  feet  corresponding  to  a  peak 
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Table  3 


Contacts  at  Fort  Hunter -Liggett 


•  Mr.  Peter  Anderson 
Facility  Manager 
Fort  Hunter -Liggett 
Jolon,  CA. 

Tel.  (408)  385-2514 


•  Mr.  Bruce  Coons 

Instrumentation  Command 
Fort  Hunter -Liggett 
Tel.  (408)  385-5911 
-2810 


Mr .  Feckter 

Chief,  Meter iological  Command 
Fort  Hunter -Liggett 
Tel.  (408)  385-2519 
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output  of  about  80  watts  using  the  newer  panels.  Battery  storage  capacity 
is  about  800  watt-hrs  corresponding  roughly  to  2  days  of  panel  output 
during  sunny  weather. 

Other  bases  which  use  similar  A  Station  equipment  to  monitor  field  maneu¬ 
vers  include  Fort  Bliss,  Yuma  Proving  Ground,  and  Fort  Irwin. 

Remote  Weather  Stations 

There  are  six  small  remote  weather  stations  now  operating  using  PV  to 
provide  power  for  the  sensors  and  for  telemetry  of  the  data.  These  units 
use  a  single  PV  panel  having  an  area  of  about  4.5  square  feet  (18"  x  3'). 
The  head  of  the  Meteorological  group  was  not  in  and  so  little  information 
was  available  on  these  systems.  Apparently,  however,  there  are  no  plans 
for  additional  systems  of  this  type. 

PLANNED  OR  POTENTIAL  APPLICATIONS 

Hunter-Liggett  is  planning  to  install  2  field  shower  facilities  which 
troops  can  utilize  while  on  extended  field  maneuvers.  These  facilities 
will  need  minimal  lighting,  a  circulating  pump,  and  a  pump  for  the  wells 
(estimated  to  be  100  to  200  feet  deep).  These  sites  will  be  10  to  20  miles 
from  the  grid  so  either  PV  or  engine  generator  power  will  be  used.  They 
estimate  that  1000  to  2000  gallons  of  water  will  be  required  per  day  when 
in  use.  No  estimates  of  power  needs  have  yet  been  made.  Based  on  the 
minimal  information  available,  the  following  power  might  be  required: 

Circulating  Pump  -  50  to  100  watts 
Lighting  -  100  to  200  watts 
Well  Pump  -  500  to  1000  watts 

It  appears,  therefore,  that  each  of  these  facilities  could  be  seirved  by  a 
PV  system  with  a  capacity  of  about  700  to  1500  watts . 

The  possibility  of  using  a  solar  water  heating  system  to  further  reduce 
logistics  problems  was  also  discussed  and  is  being  seriously  considered. 


2.5  Fort  Bliss,  TX 

Fort  Bliss  is  located  in  El  Paso,  TX  on  125,000  acres.  There  are  20,500 
military  and  8,000  civilian  personnel  at  this  site. 

The  staff  at  Fort  Bliss  are  extremely  interested  in  using  PV  for  many  of 
their  remote  applications.  There  was  a  significant  consensus  that  their 
climate,  range  activities  and  insolation  levels  would  be  ideal  for  such 
applications.  The  major  barrier  for  their  more  widespread  use  has  been  a 
lack  of  information  and  education  about  the  status  of  PV  systems.  Many 
times  the  staff  at  Fort  Bliss  were  not  even  aware  that  there  were  PV 
systems  already  being  used  in  some  applications  on  the  base.  The  key 
contacts  made  at  Fort  Bliss  are  shown  in  Table  4  and  a  brief  description  of 
potential  PV  applications  at  their  base  are  discussed  below. 
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Table  4 


Contacts  at  Fort  Bliss 


•  Mr.  Emilio  Escandon 

Chief  of  Energy  Conservation  Branch 
Tel.  (915)  568-6627 

•  Mr.  Tony  Esparza 
Automatic  Controls  Mechanic 
Tel.  (915)  568-6627 

•  Mr.  Archa  Hall,  Deputy 
Directorate  and  Communications 
Manager  of  Information  Management 
USA  ISC 

Building  56  ASNB-BLl 
Fort  Bliss,  TX  79916-5900 
Tel.  (915)  568-4823 

•  Mr.  Alejandro  Estorga 
Technical  Director 
Air  Defense  Board 
USA  RAB  ABD 

Attn:  ATZC-D 

Fort  Bliss,  TX  79916-5400 
Tel.  (915)  568-5500  or  3000 

•  Mr.  Javier  Montez 
Chief  of  Analysis  and 
Test  Support  Division 

Tel.  (915)  568-5501  or  3355 

•  Dr.  Denny  Keith 

Chief  of  Data  Acquisition  Branch 

USAR  ADABD 

Attn:  ATATZC-DTD 

Fort  Bliss,  TX  79916-5400 

Tel.  (915)  569-4682 

•  Maj  or  Howard 

Attn:  Range  Command 

Building  9500,  McGregor  Range 

USA  ADA  CENFB 

Fort  Bliss,  TX  79916 

Tel.  (915)  569-9427 

•  Mr.  Bob  Tlbunl  (at  White  Sands) 
ARMTE 

Commander 
USA  WSMR 

Attn:  STEWS -TE- AM 

WSMR,  NM  88002 

Tel.  (505)  678-1010  or  1875 
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Fort  Bliss  has  very  high  electricity  rates  and  unreliable  grid  power  in 
remote  areas.  Staff  at  the  base  also  complained  of  expensive  fuel  and 
noisey  power  that  result  from  the  use  of  diesel  or  gasoline  generators  in 
the  field.  Mr.  Escandon,  Chief  of  the  Energy  Conservation  Branch  was  not 
aware  of  any  use  of  PV  power  systems  at  their  base.  He  was,  however,  very 
interested  in  using  PV  power  for:  water  pumping  stations,  tower  lights  for 
elevated  water  storage  tanks,  water  tank  cathodic  protection,  and  battery 
chargers  for  standby  power  for  water  pumps. 

Battery  Chargers 

At  19  sites  at  Fort  Bliss,  there  could  be  a  need  for  battery  chargers  to 
power  60-90  hp  gasoline  and  diesel  engines  that  are  used  as  an  emergency 
power  supply  for  water  wells.  Currently,  there  are  six  24V,  eight  12V,  four 
32V,  and  one  6V  batteries  being  used  for  standby  power  for  the  water 
pumping  systems.  The  trickle  charge  of  these  batteries  averages  2-3W  and 
full  charge  runs  at  about  lOW.  The  duration  of  the  peak  demand  is  roughly 
one  hour  once  a  week.  The  roof  of  the  water  tower  buildings  are  14 'x  20 'so 
the  array  could  be  roof  mounted.  The  average  watt -hour (Whr)  load  demand  is 
about  79  Whrs  per  day.  The  load  would  not  require  battery  storage,  there  is 
a  concern,  however,  of  damage  to  the  system  at  four  of  the  sites  which 
would  be  located  on  the  fringe  of  town.  The  PV  systems  might  be  target 
practice  for  rocks  and  BB  guns . 

Clearance  Lights 

The  19  sites  described  have  two  clearance  lights  of  500W  each  which  are 
currently  powered  by  the  "unreliable  and  expensive"  grid  system.  The  lights 
must  be  on  11  hrs  per  day  seven  days  a  week  from  7PM  to  GAM.  Each  sight 
currently  requires  11,000  Whr/day.  Mr.  Escandon's  hope  is  that  a  PV  system 
would  allow  these  sites  to  be  grid  free  and  provide  more  reliable  and  cheap 
power.  One  PV  system  could  possibly  be  used  to  power  the  battery  chargers 
and  the  two  clearance  lights.  The  PV  system  would  have  to  be  sized  for 
approximately  2,000  -  2,400  Wp  to  meet  this  lighting  power  load. 

Water  Pumping  Stations 

There  are  eight  water  pumping  stations  at  Fort  Bliss  that  are  currently 
being  powered  in  remote  locations  by  the  grid.  There  is  interest  in  con¬ 
verting  the  Dona  Ana  Range  Camp  water  pumping  station  into  a  PV  powered 
system.  Currently  there  are  two  50  hp  wells  at  440VAC,  one  of  which  re¬ 
quires  a  booster  pump  at  10  hp.  Both  pumps  are  operated  at  the  same  time 
for  a  total  of  110  hp.  The  peak  load  demand  for  each  well  38KW  and  45KW 
with  the  booster  pump.  Although  this  size  is  much  larger  than  the  scope  of 
this  study,  it  should  be  mentioned  as  a  future  potential  interest.  The 
details  for  the  system  are  described  in  section  3.0. 

Cathodic  Protection 

Fort  Bliss  is  in  the  process  of  designing  to  size  and  replace  tank  cathodic 
protection  systems  in  their  water  tanks.  Data  r- qiircments  for  these 
systems  are  not  available. 


1 


/IL  Arthur  D.  Little,  Inc. 


13 


A  Stations 


Mr.  Montez  mentioned  that  there  were  seven  "A  stations"  now  being  powered 
by  PV  at  Fort  Bliss  with  unattended  operation  at  very  remote  sites.  The 
systems  operate  from  8AM-5PM  (9  hours)  seven  days  of  the  week.  Electricity 
from  these  systems  are  used  to  receive  and  transmit  information  which  helps 
to  measures  target  distances  for  testing  defense  weapons  typically  using 
manned  aircraft  as  targets.  Three  to  four  more  "A  stations"  are  being 
planned  for  PV  with  power  requirements  of  about  64W  (32V  and  2Amps).  Nellis 
AFB  is  also  expected  to  be  using  PV  systems  for  similar  applications. 

Mr.  Denny  Keith,  Chief  of  Data  Acquisition,  mentioned  that  Fort  Bliss  wants 
to  add  additional  features/data  packages  on  the  both  "A"  and  "C"  stations. 
Video  capabilities  were  mentioned  as  one  desired  feature  that  is  expected 
to  be  needed.  Currently,  the  PV  system  powers  a  transmitter,  receiver,  and 
data  unit.  They  would  like  the  added  capability  to  remotely  turn  the  unit 
off  and  on. 

Television  Cameras 

Mr.  Keith  also  identified  the  need  for  lOOV  television  cameras  which  would 
be  used  for  surveillance.  They  are  expecting  a  need  for  ten  units  which 
would  have  unattended  operation.  More  detailed  data  for  the  expected 
systems  were  not  available. 

Global  Positioning  Systems  (GPS) 

By  1991  it  is  expected  that  there  will  be  18  satellites  in  orbit  that  will 
help  calculate  where  an  object  or  person  is  to  within  3  ft.  This  will  help 
facilitate  many  military  training  activities.  The  power  requirements  for 
the  telemetry  and  computer  equipment  is  not  available .  A  rough  number  given 
was  150-200W.  Mr.  Keith  also  suggested  calling  the  Range  Measurement 
Systems  Group  at  Fort  Irwin,  as  they  do  a  great  deal  of  this  type  of  work. 


2.6  Fort  Huachuca,  NM 

Fort  Huachuca  is  located  60  miles  Southeast  of  Tuscon,  AZ  on  73,000  acres. 
There  are  approximately  6,500  military  and  4,400  civilian  personnel. 

Many  of  the  contacts  made  at  Fort  Huachuca  were  very  interested  In  learning 
more  about  PV  systems  and  their  potential  applications  at  their  base.  Their 
primary  interests  were  for  firing  range  activities,  portable  radios,  Global 
Positioning  Systems  (GPS)  and  mobile  power  for  conducting  performance  and 
acceptance  tests  of  various  military  equipment.  The  contacts  made  at  this 
site  are  identified  in  Table  5.  A  brief  discussion  of  these  various 
applications  and  their  power  requirements  are  discussed  below. 

PLANNED  OR  POTENTIAL  APPLICATIONS 

Firing  Ranee  Activities 

Mr.  Charles  Whitaker,  Range  Control  Officer,  identified  several  remote 
power  needs  for  PV  systems.  Battery  chargers  are  needed  for  automatic  tank 
target  systems  (ATTS)  which  are  used  only  three  days  per  month  24  hrs  per 
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Table  5 


Contacts  at  Fort  Huachuca 


•  Mr.  Tom  Cochran 

Chief  of  Contract  Management  Division 
Fort  Huachuca,  AZ  85613-6000 
Tel.  (602)  538-1442 

•  Mr.  Dana  R.  Harriman 

Facility  Manager/Environmental  Quality  Controls 

U . S .  Army  Electronic  Proving  Ground 

Attn:  STEEP -LD 

Fort  Huachuca,  AZ  85613-6000 

Tel.  (602)  538-6901 

•  Mr.  Bruce  Johnson 

Lead  Mechanical  Engineer 
Tel.  (602)  538-3130 

•  Mr.  Randy  White 
Electrical  Engineer 
Tel.  (602)  538-2344 

•  Mr.  Charles  Whitaker,  Commander 
Range  Control  Officer 

U.S.  Army  Garrison 
Attn:  ASH-PTMS-TR 
Fort  Huachuca,  AZ  85613-6000 
Tel.  (602)  538-8947  or  8951 

•  Master  Sargent  Zander 
8/40th  Tank  Battallion 
Tel.  (602)  538-6618  or  6619 

•  Captain  Scholtz 

Chief  of  Training  Division 
Attn:  ASH-PTMS-T 
Fort  Huachuca,  AZ  85613-6000 
Tel.  (602)  538-5512  or  3844 
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day.  There  are  about  30  ATTS  systems  which  would  benefit  from  the  use  of  PV 
for  battery  charging.  The  power  requirements  for  these  battery  chargers  was 
not  available . 


Fort  Huachuca  is  also  planning  to  buy  gasoline  and  diesel  generators  for 
approximately  16  Heat  Sensor  Targets.  The  contact  person  for  these  applica¬ 
tions  who  would  be  Interested  in  PV  systems  for  these  applications  is 
Master  Sergeant  Zander,  identified  in  Table  5. 

Mr.  Whitaker  was  also  extremely  interested  in  using  PV  for  setting  up 
mobile  firing  ranges.  Currently,  there  are  approximately  10-30  motors  being 
powered  for  Pistol  Combat  Range  activity  at  one  practice  match.  These 
targets  are  now  only  stationary  targets  connected  to  the  grid  which  makes 
them  less  challenging  to  users  due  to  the  lack  of  variety  in  placement  of 
the  targets.  The  motors  currently  used  for  these  firing  ranges  are  typical¬ 
ly  12VAC  motors  with  DC  relays,  and  five  amp  fuses,  averaging  60W  each. 
These  ranges  are  in  use  roughly  two  times  per  week  by  MPs,  Law  Enforcement, 
Security,  and  Customs  personnel.  The  duty  cycle  is  between  5-8  hours  per 
day  (70%  during  the  day  and  30%  during  the  evening) .  These  power 
requirements  would  require  a  PV  system  sized  for  100  Wp  for  each  motor. 
Schematics  of  the  current  motors  being  powered  for  these  activities  are 
shown  in  Figure  1 .  The  targets  are  M31A1  units . 

In  conjunction  with  powering  the  motors  for  the  firing  ranges,  power  would 
be  needed  for  three  red  blinking  lights  that  are  used  as  markers  for  night 
firing.  Typically,  these  are  on  for  three  hours  during  each  night  firing. 
The  power  requirements  for  these  lights  was  not  available.  The  lights  are 
now  powered  by  batteries . 

Portable  Radios 

During  military  operations,  portable  PRC77  radios  are  used  which  are 
powered  by  expensive  batteries.  They  are  used  between  5-7  hours  per  day, 
7  days  per  week.  Their  actual  power  requirements  were  not  available  from 
Mr.  Whitaker.  His  boss.  Captain  Scholtz,  who  has  more  detailed  data  was 
not  available,  but  is  identified  in  Table  5.  Eight  of  these  radios  are 
needed  for  firing  range  activities  alone  and  require  12VDC.  Each  unit  is 
used  between  5-24  hours  for  each  operation. 

Global  Positioning  Systems  (GPS) 

Mr.  Dana  Harriman  is  responsible  for  testing  all  electronics  for  the  Army 
and  is  based  in  Fort  Huachuca.  The  five  satellites  NASA  was  to  put  in 
orbit  have  been  delayed  by  3  -  5  years.  Fort  Huachuca,  in  the  interim,  is 
planning  to  install  mock  satellites  on  mountaintops .  Three  systems  would 
be  needed  for  mountain  applications  and  one  would  be  needed  for  a  First  Aid 
Station  location  in  the  desert. 

The  mountain  applications  are  planning  to  be  used  in  the  San  Pedro  Valley. 
Each  satellite  would  require  1000  W  at  each  position.  Pretest  of  these 
systems  is  expected  by  October  1987.  Within  one  year,  it  is  expected  the 
system  will  expand  and  be  taken  to  Sulphur  Springs  area  in  AZ  for 
additional  practice  activities.  The  GPS  is  a  $5  billion  project  that  will 
be  getting  high  visibility. 
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Figure  1  Schematic  of  Target  Holding  Mechanism 
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At  TV  Hill  in  Fort  Huachuca,  there  are  radio  repeater  sites  powered  by  the 
grid  with  backup  generator  power.  The  backup  generators  require  manual 
starts  on  a  regular  basis  which  requires  personnel  to  go  up  into  the 
mountains.  This  is  an  expensive  and  time  consuming  process  in  order  to 
insure  reliability  during  the  storm  season.  Power  requirements  are  about 
800  W  maximum,  for  mostly  DC  power  (120V  at  6  amps)  for  each  of  three 
repeater  sites  at  TV  Hill.  Hours  of  operation  are  from  7  a.m.  -  4  p.m.  per 
day  for  radio  communication  in  the  Southwest  U.S.  The  load  is  very 
critical . 

Unfortunately,  Fort  Huachuca  has  to  overcome  the  somewhat  bad  experience  of 
an  existing  PV  system  that's  located  in  a  desert  between  Yuma  and  Fort 
Huachuca  at  Mount  Ottman.  They  have  had  many  problems  with  the  PV  system 
powering  a  signal  generator  with  a  125  -  150  W  continuous  power 
requirement. 

Mobile  Generators 


Mr.  Harriman  identified  a  tremendous  need  for  PV  powered  mobile  generators. 
Next  year  alone  150  people  will  be  in  field  operations  where  no  power  is 
available .  Data  are  currently  being  gathered  on  the  type  and  amount  of 
power  likely  to  be  needed. 

In  Arizona,  6,000  separate  sites  have  also  been  surveyed  where  generators 
will  be  needed  at  different  times  of  the  year.  There  is  a  constant  need 
for  mobile  power.  Mr.  Harrriman  also  needs  mobile  power  to  conduct 
performance  and  acceptance  tests  on  military  equipment.  Four  to  12  mobile 
trailers  are  needed  with  power  capabilities  from  300W  -  50kW.  The  duty 
cycle  for  these  tests  are  approximately  three  days  per  week,  eight  hours 
per  day  of  AC  power,  60  Hz. 


/1L  Arthur  D.  Little,  Inc. 


18 


2.7  Yuma  Proving  Ground,  AZ 


Yuma  Proving  Ground  is  located  31  miles  Northeast  of  Yuma,  AZ  on  approxi¬ 
mately  1,000,000  acres  of  land.  There  are  350  military  and  950  civilian 
personnel.  The  primary  contact  was  Mr.  Jack  Nixon  who  is  an  Energy  Engineer 
at  the  base.  Overall,  Yuma  Proving  Ground  is  very  receptive  to  using  PV  for 
various  remote  applications  and  already  has  several  systems  in  use  which 
will  be  discussed  below.  Again,  there  was  a  strong  desire  by  several 
individuals  for  more  education  and  Information  related  to  experience  of 
others  gained  in  specific  applications  and  the  cost  benefit  of  using  PV 
systems  for  larger  applications  that  require  air  conditioning.  The  contacts 
for  Yuma  Proving  ground  are  listed  in  Table  6  and  a  brief  summary  of 
potential  applications  are  discussed  below. 


CURRENT  APPLICATIONS 

There  are  at  least  five  telemetry  units  scattered  throughout  the  Yuma 
Proving  Ground  that  are  powered  by  PV  systems.  They  range  in  power  from 
about  1-5  kW.  At  Whites  Peak,  there  are  6-7  PV  systems  which  power  a 
microwave  repeater  system,  three  radio  repeater  stations,  and  an  A  station. 
The  microwave  repeater  system  requires  24V  and  3amps  (75W)  and  has  remote 
control  capabilities  which  add  an  additional  50W  of  required  power.  Two 
days  of  battery  storage  is  also  provided.  The  three  radio  repeater  stations 
require  less  than  50W  of  continuous  power.  Power  requirements  for  the  A 
stations  were  not  available.  The  total  power  provided  by  PV  systems  at 
Whites  Peak  is  thought  to  be  between  2-3kW  with  12  and  24V  systems. 

There  are  currently  two  PV  trailers  being  used  by  the  material  test  direc¬ 
torate  for  powering  remote  telemetry  stations.  One  system  powers  a  motions 
detector  and  the  other  is  used  for  combat  related  activity  (which  was 
classified  information) . 

PV  systems  are  also  used  at  Yuma  Proving  Ground  to  power  four  ground 
transmitters  in  military  shelters.  Figure  2.  These  units  have  been  in 
operation  since  1976  and  were  installed  by  General  Dynamics.  Each  PV  system 
has  an  output  of  SOW  of  DC  power.  The  duty  cycle  is  about  four  hours  a  day 
for  six  days  of  the  week. 

Ten  to  twelve  Position  Location  Systems  are  powered  by  PV,  Figure  3.  They 
are  positioned  on  mountain  tops  for  laser  operations.  The  systems  are  on  24 
hours  per  day  for  7  days  of  the  week.  These  "A  stations"  activities,  shown 
in  Figure  4,  are  in  very  remote  areas.  Typical  power  requirements  are  26VDC 
and  3.6  amps  (about  SOW).  Radios  associated  with  these  operations  require 
low  of  power.  More  detailed  data  is  provided  in  Table  7. 


PLANNED  OR  POTENTIAL  APPLICATIONS 
"A"  Stations 


Yuma  Proving  Ground  is  planning  on  installing  another  10-15  A  stations 
which  could  be  powered  by  PV.  Some  of  the  larger  laser  sites  however,  have 
heavy  air  conditioning  demands  (approximately  20kW) .  It  is  the  belief  of 
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PV  Powered  Ground  Transmitters  in  Military  Shelters 


NOTE; 

O-STATION  (RELAVSI  ARE  NOT  INCIUOEO  IN 
THE  PRESENT  PLS/OCS  INVENTORY  lUT  ARE 
SHOWN  TO  l|.lUSTRArE  CAPAMIITV  OP 
OPERATION  WITH  THE  SYSTEM. 


Table  6 


Contacts  at  Yuma  Proving  Ground 


•  Mr.  Jack  Nixon 
Energy  Engineer 
Tel.  602-328-2198 

•  Hr.  Jim  Grisham 
Energy  Division 
Tel.  602-328-2937 

•  Mr.  James  White 

Chief  of  Communications  System  Division 

Senior  Applications  Engineer 

USA  ISC  ASNC-TYU-RD 

Yuma  Proving  Ground,  AZ  85365 

Tel.  602-328-2154 

•  Mr.  Bruce  Dobbs 

Director  of  Engineering  and  Housing 
Tel.  602-328-3734  or  3742 

•  Mr.  Bob  Morris 

(for  information  on  field  activities) 
Tel.  602-328-3765 

•  Master  Sargent  Plaskett 
Tel.  602-328-3175 

•  Mr.  Dave  Shassetz 

Laser  Operations  Supervisor 

Dynalectron 

Tel.  602-328-3253 

•  Mr.  Bruce  Proctor 
Material  Test  Directorate 
Tel.  602-328-3111  or  3066 

•  Mr.  Maurice  Evans 
Energy  Coordinator 

Tel.  602-328-3112  or  3156 

•  Mr.  Paul  Vukets 
Meteorological  Services 
Tel.  602-328-2467 
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Table  7 


llioro-A  Station  Leading  Particulara 


Solar  electric  generating  system 

Solar  Array 

Electrical 

Voltage 

26  Vdc  (attained  at  approx.  100  mw/sq.  cm. 
insolation) 

Current 

3. 6  amps  max.  (Proportional  with  solar 
insolation:  50%  attained  at  50  mw/sq. 
cm.  -  100%  attained  at  100  mw/sq.  cm. 

Windloading 

In  excess  of  75  mph 

Dimensions 

Height 

74  inches 

Width 

64  inches 

Depth 

4  inches 

Weight 

210  pounds 

Battery 

Type 

Lead  calcium  grid 

Rating  . 

280  ampere-hours  at  8  hour  discharge 
rate;  530  ampere-hours  at  500  hour 
discharge  rate. 

,  Dimensions 

Height 

18  inches 

Width 

45  1/2  inches 

Depth 

10  1/4  inches 

Weight 

740  pounds 

Trailer 

Wheelbase 

85  inches 

Track 

78  inches 

Turning  angle 

33* 

Dimensions 

Height  (in  towing  config. ) 

6  feet  10  inches 

Width 

7  feet  2  inches 

Length  (towbar  extended) 

18  feet  2  inches 

Length  (towbar  raised) 

13  feet 

Weight 

4000  pounds 
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some,  therefore,  that  these  larger  loads  would  be  better  suited  to  mobile 
diesel  generators.  PV  power  is  however,  being  strongly  considered  for  the 
majority  of  these  applications. 

Met  Towers 


Three  Met  Towers,  #9,  10,  and  12  in  CIBOLA  Range  are  powered  by  the  grid, 
which  has  had  frequent  power  outages.  Yuma  is  interested  in  the  possibility 
of  using  PV  for  battery  charging  of  the  backup  power.  Very  cheap  power 
(roughly  $.01/kWh)  is  provided  by  the  utility  due  to  the  availability  of 
hydropower.  There  is  no  real  interest  in  converting  from  the  grid  to  PV  for 
these  applications  because  of  the  availability  of  cheap  grid  power  which  is 
already  at  these  Met  stations.  Should  prices  increase,  however,  these 
applications  would  be  ideal  for  PV  systems.  Each  tower  requires  +  15VDC  and 
2  amps  (30W)  for  computer  systems  and  5VDC  and  2  amps  (lOW)  for  other 
equipment.  The  air  conditioning  however,  requires  220  VAC  and  30  amps 
(6,600  W). 

Firing  Range  Gun  Positions 

Gun  positions  17  and  20  at  Yuma  Proving  Ground  each  have  a  computer  system 
to  detect  wind  speed  and  direction  during  and  before  firing  activities. 
There  are  four  targets  on  each  gun  position  which  require  12  VDC  and  4  amps 
(48W)  .  The  units  are  typically  on  for  10  hours  per  day  between  7  a.m.  and 
5  p.m.  Grid  power  is  not  available;  currently  these  units  are  being 
powered  by  batteries.  PV  would  be  a  very  good  power  source  for  this 
application.  A  PV  system  used  for  this  application  would  require  a 
capacity  of  approximately  100  Wp. 

Microwave  Relays 

Yuma  Proving  Ground  operations  may  be  expanding  to  Palomis  Mountain  where 
there  is  no  grid  power.  Mr.  White  thought  there  may  be  a  need  for  50W-500W 
of  power  at  this  site  to  power  microwave  relay  systems  for  both  telephone 
and  data  transmission. 

Thermal  Infrared  Targets 

Detect  and  recognize  operations  are  conducted  at  Yuma  Proving  Ground  by 
tanks  and  aircraft.  Power  is  needed  to  heat  the  thermal  panels  that  are 
located  in  very  remote  locations.  Mr.  Bob  Morris  was  unavailable  to  provide 
the  power  requirements  of  the  system.  Night  lighting  to  help  guide  the 
aircrafts  are  also  needed.  Currently,  they  set  small  fires  in  cans  as  a 
means  for  aircraft  identification.  Forward  Looking  Thermal  Sites, are  used 
approximately  30  days  per  year. 

Jamming  Units 

Jamming  units  are  used  in  military  activities  to  purposely  jam  GPS  systems 
to  simulate  a  real  potential  malfunctioning  of  equipment.  Currently,  3kW 
engine  generators  are  used.  Details  about  the  load  and  duty  cycle  require¬ 
ments  were  not  able  to  be  given. 
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Emergency  Beacons 


Emergency  beacons  are  used  to  announce  and  warn  military  personnel  of  test 
firing  by  a  flashing  red  light.  Depending  on  each  mission  most  of  these 
lights  are  required  for  24  hours  per  day.  The  system  requires  about  IkW  of 
power  at  24V.  Battery  backup  is  needed. 
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3 . 0  RECOMMENDATIONS 


As  a  result  of  the  visits  to  the  seven  Army  bases,  the  following  are  brief 
recommendations  for  future  activities  to  promote  PV  use  at  Army  bases; 

•  develop  information  sheets  about  PV  applications  showing  both  the 
benefits  and  drawbacks  of  PV  use.  Provide  a  state-of-the-art 
review  of  PV  use  for  various  military  applications. 

•  quantify  the  costs  of  running  underground  power  and  other  hookup 
equipment  to  illustrate  when  PV  systems  would  be  more 
cost-effective . 

•  provide  information,  on  an  Army  base  level,  showing  how  and  where 
PV  is  being  used.  Present  information  on  the  degree  of 
satisfaction  with  the  use  of  the  PV  systems  at  Army  bases. 

•  conduct  a  cost-benefit  analysis  of  the  PV  systems  relative  to 
different  military  applications. 

The  availability  of  this  information  and  dissemination  to  the  appropriate 
personnel  at  each  Army  base  would  facilitate  technology  transfer  and 
provide  the  necessary  information  to  help  increase  the  use  of  PV  systems  at 
Army  bases . 
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APPENDIX 


SITE  SURVEY  FORMS 


The  survey  forms  filled  out  during  each  of  the  seven  site  visits  are 
presented  in  this  appendix  and  have  been  organized  by  Army  base .  In  some 
cases ,  the  load  information  needed  was  not  available .  A  more  detailed 
assessment  would  require  further  investigation,  which  was  out  of  the  scope 
of  this  contract.  The  information  provided,  however,  does  indicate  that 
there  are  many  applications  that  would  be  very  appropriate  for  PV, 
especially  in  the  50  W  -  2  kW  size  range.  Some  applications,  such  as 
mobile  generators  and  range  surveillance  video,  could  benefit  from  larger 
size  PV  systems.  The  load  and  power  requirements  of  the  applications 
identified,  however,  would  often  be  an  economic  alternative  to  grid  or 
diesel  power. 
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USA-CERL  PHOTOVOLTAIC  POWER  SYSTEM 
CAMDIUATE  APPLlCAllCiti  SURVEY 


Insf nation:  "PUfrCOAV  &R.OO<ot>  UT  Date. 

_ _ _ Rel.#-  '  * 


Type  of  Application:  _A/ 
POC: 


Organlzatlori/Branch : 
Peraon  Coapieling  Report 


r  l/lP^O  huaoer  oi  bitec 
Fnone :  fO/ ~  \ 


Latitude: 


What  are  the  diaenalona  of  the  land 
available  for  the  aolar  array? 
(Attach  aite  plan  if  available.  ) 
_ _ T^rrttBLC- _ «^JT3 _ 


Wnat  are  the  aoii  conditions; 
'TSindytj^rocK^  clay,  etc.  i 


What  IS  the  aaxiaua  anov  accuauia* 
tion  ? _ /tC4 _ 


Vhat  la  the  alte  acceaalbility?  HA- 

_ Excellent  (Paved  roao  to  the  aite/ 

Good  (Dirt  road,  not  conaiatentiy 
able  to  handle  trucks' 

_ ^Fair  (Hay  require  4  vheei  orive 

tranaportation / 

_ ^Poor  (Helicopter  or  aniaal  trans¬ 
portation  required) 


Vhat  is  the  dally  average  insolation 
lor  the  worst -case  aonth? 

Month;  Pec  Inaol.  (hXhu/a*  ^dav) ;  'S70 

What  are  the  teaperature  character¬ 
istics  of  the  Bite,  by  aonth? 

Average  hi ;  Month: 

Average  lo;  olS*^  Month; 

20  year  hi;  ^  20  year  lo;  ? 


Is  the  site  in  an  area  of  high 
aelsaic  activity? _ NO _ 


Are  there  any  special  environaentsi 
conaitione; 

Ocean  environaent  (Salt  water 
spray/ laaeraion / 

_ Coastal  environment  iSait  water 

✓spray  oniy; 

Desert  environaent  (Airoorne  aano 
ano  dirt) 

_ Jungle  environaent  (Hign  teapera¬ 
ture  ano  condensing  huaiaity  > 


la  special  protection  requlrea 
against : 

Perchlno  or  nesting  birds 
_ ^Rodents /Snail  aniaals 

Large  aniaals 

_ ^Fungus 

_ ^Insects 

_ ^Tnef  t 

_ Vandal Isa 


id  ChT»ct»ri«tlc8 


Noalnal  voltage  required:. 


AC /DC 


If  AC,  vhat  frequency  la  required/ 
_ Hertz  •/-  _ t 

Hhat  range  of  voltage  le  toleraLle: 

Hi : _ volts 

Lo: _ ^volts 


IF  ZhcxO? 

Hhat  IB  the  pattern  of  load  deaano : 
Lob3  is  the  saae  everyday;  XAgrig-S 

_ pc<"  ci<iuu 

Load  pattern  is  weekly  as  folion: 


Loac  IE  seasonal  (annual  cycie/ 


Vhat  Is  the  peak  load  deaand'/ 

_ Aaperes 

S'oo  -  /OOP  Watts 

_ ^Volt-Aape  reactive 


Loac  repeatE  ae  follows 


Mhat  la  the  duration  of  the  peak 
deaand? 

_ Instantaneous 

_ ^Seconds 

_ ^Hinutes 

_ Hours 


Mnat  type  of  equipment  is  being 
powered  ? _ 


If  the  peak  deaand  Is  a  aotor  start¬ 
ing  load,  vhat  horsepower  la  the 
aotor  ? _ 

Hhat  Is  the  total  load  deaand? 
?.^oo-/y,o^%stt  hours  per  day, 

_ Aapere-hours  per  day 

_ Continuous  (24  hours  per  day) 

aaperes,  or  vstts 
Ft)  Davtiae  load  (X  of  total)  . 

Jo  Mlohttlae  load  (X  of  total) 


How  critical  is  the  load? 
v^Load  IS  extremely  critical,  aust 
ybe  aaintained  at  all  tiaes. 

V  Load  IS  critical,  but  occasional, 
short-term  failure  is  tolerable. 

_ Load  IB  not  very  critical.  Sys- 

tew  Should  support  the  load  _ X 

of  the  time. 


inaiderations 


la  there  a  specified  amount  of  energy 
storage?  If  so,  please  list: 

_ Ampere  hours  •  _ ^volts,  or 

Dave  autonomy  (Sunless  operation) 
Xf  9/iCfevF  O  'PAtVS 

Hill  a  building  be  available  to  house 
.  batteries  and  electronics?  If  so, 
give  dimensions  and  attach  building 
plan  if  available.  No _ 


how  will  the  soiar  array  be  aounteo. 

Cround : _ ; _ 

Roof : _ 

Pol  e : _ _ 

o+Weo  TVwt'xWr* 

Any  special  inatruaentatxon  required/ 


Are  there  any  other  special  consider¬ 
ations  for  the  PPS?  SVieolcl  bg. 
-Sc-m'.  -  Oor4T^^\e- _ 


Any  special  control  systeas  required? 
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InslkllKlion : 


USA-CERL  PHOTOVOLTAIC  POWER  SYSTEM 
CANDIDATE  APPLICATION  SURVEY 


*Q\/llNJG~  ^R0L)K)I 


Dale : 
Rel. 9 : 


Type  ol  Appl  1  cation 

POC: _ Mr. _ >JA»AgS 

Organizatlon/Branch : _ 

Peraon  Coapleting  Report; 


_  Phone: 

/gAJTyprvPAJ 
T&& _ TeA^Cr^ 


_ huaoer  oi  Sitee:  (p 

rtf/  -  S'3J-‘S*//3. 


Lte  Data 


Latitude: 


What  are  the  diaenalona  of  the  land 
available  for  the  aolar  array? 
(Attach  aite  plan  if  available. ) 
_ tsito  uiHtTS _ 


Vhat  ia  the  aite  acceaeibility? 

_ ^Excellent  (Paved  roao  to  the  Bite  i 

j^Oood  (Dirt  road,  not  conaiatentiy 
able  to  handle  trucks f 
fX  Fair  (May  require  4  vheei  drive 
transportation/ 

ly^ooT  (Helicopter  or  aniaal  trans* 
portation  required) 


What  ia  the  daily  average  inaolation 
lor  the  vorat-caae  aonth? 

Month:  P&C.  Inaol.  <ltWhr/a* /tfav) :  'T7<> 

What  are  the  teaperature  character- 
iatica  of  the  aite,  by  aonth? 
Average  hi;  Month; 

A'/erage  lo;  Month; 

20  year  hi;  hJk  20  year  lo; 


la  the  site  in  an  area  of  high 
aeisaic  activity?  A/0 _ 


What  are  the  soil  conditions: 

clay,  etc.  » 


What  18  the  aaxiaua  snov  accuauia- 
tion  ? _ A/4- _ 


Are  there  any  special  environaentai 

conaitions? 

_ Ocean  environment  tSalt  water 

spray/ lamereion / 

_ Coastal  environment  ;Sait  water 

.spray  oniy) 

^ Desert  environment  (Airoorne  sano 
and  dirt) 

_ Jungle  environment  (High  teapera¬ 
ture  ano  condensing  huaiaity) 


la  special  protection  requirea 
against : 

_ ^Perching  or  nesting  birds 

_ Rodents /Saail  aniaals 

Large  aniaals 

_ ^Fungus 

_ Insects 

_ ^Tneft 

Vandalism 
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Load  ChTactTiatlcB 


Noalnal  voltage  required: _ AC/DC 

If  AC.  «hat  frequency  fa  required/ 

_ Hert2  •/-  _ X 

What  range  of  voltage  le  toieranle; 

Hi : _ volta 

Lo: _ ^volta 

Vhat  la  the  peak  load  demand? 

_ Amperes 

^OOWmtts  -  'SOOU) 

_ ^Volt-Ampe  reactive 

What  is  the  duration  of  the  peak 
demand? 

_ Inatantaneous 

_ Seconds 

_ ^Minutes 

_ Houra 


What  la  the  pattern  of  load  demand i 
Loan  IS  the  same  everyday: _ 

Load  pattern  is  weekly  as  follows: 

T)crrv  c.ycu&  pfe/e 

Lose  is  seasonal  (annual  cycie/: 


uoac  repeats  as  follows: 


What  type  of  equipment  is  being 
powered  ?  (a  Pvlf  m  uMLye_  -VpiOe-r? 
pgj-V  of  E-'Hie/)ef~ 


If  the  peak  demand  la  a  motor  start 
Ing  load,  what  horsepower  la  the 
motor  ? _ AJo _ 

What  la  the  total  load  demand? 
^,aloc~  hours  per  day,  or 

_ ^Ampere-hours  per  day 

_ Continuous  (24  hours  per  day) 

amperes,  or  watts 
•S~0  Daytime  load  (X  of  total)  , 

SlD  Mlohttlme  load  (X  of  total) 


How  critical  la  the  load? 

_ ^Lomd  is  extremely  critical,  must 

J»e  maintained  at  all  times. 

^ Load  IS  critical,  but  occasional, 
short-term  failure  is  tolerable. 

_ Load  IB  not  very  critical.  Sys* 

tew  should  support  the  load  _ X 

of  the  time. 


Balance  of  System  Considerations 

Is  there  a  specified  amount  of  energy 
storage?  If  so,  please  list: 

_ Ampere  hours  #  _ ^vc.,ts,  or 

^  ^  Days  autonomy  (Sunless  operation) 

Will  a  building  be  available  to  house 
.  batteries  and  electronics?  If  so, 
give  dimensions  and  attach  building 
plan  if  available. _ 

Are  there  any  other  special  consider¬ 
ations  for  the  PPS? _ 


how  will  the  soiar  array  be  mounted. 

Sround ; _ _ _ 

Roof ; _ 

Pole ; _ 


Any  special  instrumentation  required? 


Any  special  control  systems  required? 
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USA-CERL  photovoltaic  POWER  SYSTEM 
CAMOlUATE  APPLlCAllClH  SURVEY 


InBt«li»laon; _ T>0<5>U3^V  THOV1M6-  ^goufUb  UT  Date:  ~^/^U7^ 

- - - - - -  Rei.f: _ 


Typ*  ol  Appiacation;  RBhCr^.  t.u,D«.r  01  Siiee: 

POC: _ MA.  <riA-Mg;y  'Pygft _  Phone;  83t  -  S^/Sl. 

Org*nization/Br«nch :  ^tosmtuHetJ-rt^TtorO  _ 

Person  Cospleting  Report;  T>a-  _ 


Site  Pets 
Latitude : _ 


Mhat  are  the  diaensions  of  the  land 
available  for  the  solar  array? 

< Attach  site  plan  If  available. 1 


What 


re  the  son  conditiona.' 
pc^M  clay.  etc.  > 


What  IS  the  aaxiaua  snov  accuauia' 
tion  ? _ /t/A _ 


What  Is  the  site  accessibility? 

_ ^Excellent  (Paved  road  to  the  site; 

_ ^Oood  (Dirt  road,  not  consistently 

able  to  handle  trucke; 
fair  (Hay  require  4  vheei  drive 
transportation) 

Poor  (Helicopter  or  aniaal  trans¬ 
portation  required) 


What  Is  the  daily  average  insolation 
lor  the  worst -case  sonth? 

Month:  ^€C.  Insol.  (hihe/s*  /dav) : 


Are  there  any  special  environaentai 
conaitiohE'.' 

Ocean  environaent  tSalt  water 
spray/ laaersioh ; 

_ Coastal  environaent  iSait  water 

y spray  oniy; 

t)esert  environaent  (Airoorne  sano 
ana  dirt) 

_ Jungle  environaent  (High  teapera- 

ture  and  condensing  huaiaity ; 


Hhst  are  the  teaperature  character¬ 
istics  of  the  sltSy  by  aonth? 

.  Average  hit  7’/^  Month;  'J't/c 
Average  lot  Month:  -TiVaJ 

20  year  hi;  AJAr  20  year  lot  A^A- 


Is  the  site  in  sn  area  of  high 
seisalc  activity?  AJO _ 


Is  special  protection  required 
against : 

Perching  or  nesting  birds 
_ Rodents/Saall  anlaals 

Large  aniaals 

_ ^Fungus 

_ ^Insects 

_ Tneft 

_ ^Vandallsa 
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Noainal  voltage  required;  lA  ACJ^j^ 

If  AC,  vhat  irequency  ia  required'/ 

_ Hertz  ♦/-  _ X 

Hhat  range  ol  voltage  le  toleraole; 

Hi ; _ ^volta 

Lo: _ ^volts 


tthal  la  the  pattern  ol  load  deaano / 
Loan  IS  the  saae  everyday : _ 

_ og*y  Fee  pAy 

Load  pattern  la  veekiy  aa  loliova: 


Loan  IE  aeaacir.Bi  t annual  cyciei: 


Hhat  la  the  peak  load  deaand?  Loao  repeate  ae  Ionovs: 

_ Aaperea _ 

<po-t09i  Hattfi  _ 

_ ^Volt-Aape  reactive  _ 


Hhat  ia  the  duration  oi  the  peak 
deaand? 

_ Instantaneous 

Seconds 

_ ^Hinutea 

_ Hours 

II  the  peak  deaand  la  a  actor  start¬ 
ing  load,  shat  horsepover  ia  the 
sotor  ? _ AfO _ _ _ 

Hhat  is  the  total  load  deaand'/  - 
^yoo-^yooHatt  hours  per  day, 

_ ^Aapere-hours  per  day 

_ Continuous  (24  hours  per  day) 

aaperea,  or  vatts 

_ Daytise  load  (k  ol  total)  . 

_ ^Highttiae  load  (X  ol  total) 


Hnat  type  ol  equipment  is  being 
povered  ? _ 


Hov  critical  is  the  load'/ 

_ ^Load  IS  extreaely  critical,  aust 

be  aaintalned  at  all  tines. 

0^  Load  IS  critical,  but  occasional, 
short-tern  failure  is  tolerable. 

_ Load  IS  not  very  critical.  Sys- 

tea  should  support  the  loao  _ X 

of  the  tine. 


Balance  of  Svstes  Considerations 

Is  there  a  specified  asount  of  energy 
storage?  If  so,  please  list: 

_ Anpere  hours  •  _ ^volts,  or 

Days  autonoay  (Sunless  operation) 

Hill  a  building  be  available  to  house 
batteries  and  electronics?  If  so, 
give  dinensions  and  attach  building 
plan  if  available.  AfoT 


hov  vill  the  solar  array  be  nounted. 

Ground : _ _ 

Roof : _ 

Pole: _ 

Any  special  instrunentation  required! 


Are  there  any  other  special  consider-  Any  special  control  systeas  required'/ 
ations  for  the  PPSt _  _ : _ _ _ 


USA-CERL  photovoltaic  POWER  SYSTEM 
CAMDIDATE  APPLlCAllQH  SURVEY 


ln0t>ll»tion:  ‘T’Ooe.L.g  'PfePaT*  ^  UT 


Date :  _ 
hel. 9 : 


\»  // 

Type  ol  Application;  ST^fi^HsrS  Pi^<-lLtTl^S—^6rLOO^  Hueper  oi  SiteE.  lO 

POC;  NATHi\*J  U3l\Ulceft _  Phone:  gO/-P33~g^l 

Organization/Branch: _ EK)Elt6»y  COeR^i  KJATOR. 

Peraon  Coapleling  Report;  T>R.  PfeT&R.  TfeAtS-AiQ _ 


Site  Bata 
Latitude; 


tfhat  are  the  dlaanalona  of  the  land 
available  for  the  aolar  array? 
(Attach  aite  plan  if  available. ) 

_ &lA - 


Vhat  ia  the  aite  acceaaibility? 

_ ^Excellent  (Paved  road  to  the  aite/ 

_^Good  (Dirt  road,  not  conaiatently 
able  to  handle  trucks/ 

_ ^Fair  (Hay  require  4  vheei  orive 

transportation) 

_ Poor  (Helicopter  or  aniaal  trane* 

portation  required) 


tfhat  is  the  daily  average  insolation 
lor  the  worst -ease  aonth? 

Month;  PgC.  Inaol.  CMMhe/a*-/day) 

»TV/|e+» 

Vbat  are  the  teaperature  character - 
iaties  of  the  site,  by  aonth? 

Average  hi ;  (oO*F  _  Month; 

Average  lo;  Month ;  _ 

20  year  hi ;  /t>4  20  year  lo;  4//»  _ 


Is  the  site  in  an  area  of  high 
aeisaic  activity?  k/O. _ 


What  are  the  soil  conditions? 


What  IB  the  aaxiBua  snow  accuauia 
tion  ? _ 


Are  there  any  special  environaentai 

concitione 

_ Ocean  environaent  (Salt  water 

spray/iaaersion / 

_ CoaEtai  environaent  (Sait  water 

spray  oniy) 

p/f^eert  environaent  (Airoorne  sano 
and  dirt) 

_ Jungle  environaent  (High  teapera¬ 
ture  and  condensing  huaidity) 


Is  special  protection  required 
against ; 

_ Perching  or  nesting  birds 

_ ^Rodents/Saall  anlaals 

Large  aniaals 

_ ^PunguE 

_ ^Insects 

_ ^Tnelt 

_ ^Vandailsa 


Lcfd  Ch>r»ct>ri«tlcg 

Noalnal  voltage  required: _ ihat  la  the  pattern  oi  load  deaanoi' 

Loao  la  the  eaae  everyday: _ 

11  AC,  ahat  irequency  ia  required'/  M'^S  ^  “pSR 


_ Hertz  ♦/-  _ t 

What  range  of  voltage  le  tolerahleV 

Hi : _ ^volta 

Lo: _ ^volta 

What  la  the  peak  load  deaand? 

_ Aaperea 

^  (!rO  Watte  «r  300  U)  (Vv) 

_ ^Volt-Aape  reactive 

Hhat  la  the  duration  oi  the  peak 
demand? 

_ Instantaneoua 

Seconds 

_ ^Hinutes 

Hours 

II  the  peak  demand  la  a  motor  start 
Ing  load,  vhat  horsepover  la  the 
motor  ?  No _ \ _ 

Vhat  la  the  total  load  deaand? 

V  /Wo  Watt  houra  per  day, 

_ ^Ampere-hours  per  day 

_ Continuous  (24  hours  per  day) 

amperes,  or  vatts 
•^O  Daytime  load  (1  of  total)  , 
Mlahttlme  load  (t  of  total) 


Balance  of  System  Considerations 

Is  there  a  specified  amount  of  energy 
storage?  If  so,  please  list: 

_ Ampere  hours  •  _ ^volts,  or 

-2-3  Dmvs  mutonomy  (Sunless  operation) 

Hill  a  building  be  available  to  house 
' ,  batteries  and  electronics?  If  so, 
give  dimensions  and  attach  building 
plan  If  available,  ygs  j  T?iMS>us/aA).s 

Are  there  any  other  special  consider¬ 
ations  for  the  PPS?  _ 

Committb-o  uTfc-iTy 

uiioe.  Tt>  *to  ^^<5-200  stre-s 


Load  pattern  is  weekly  as  follows: 


Lose  IE  aeBBor.Bi  tsnnuai  cycie;: 


Lose  repeats  be  Ionovs: 


Hnst  type  of  equipment  is  being 
powered  ?  UfrtfTifjfr  Mib  ooTRi/miArl 
t>E.-rc^Teg2> - 


How  critical  is  the  load'/ 
y/^Load  is  extreaely  critical,  aust 
be  aaintalned  at  all  times. 
_i^Load  IS  critical,  but  occasional, 
short-term  failure  la  tolerable. 

_ Load  IB  not  very  critical.  Sya- 

teB  Should  support  the  loao  _ X 

of  tne  time. 


how  will  the  soiar  array  be  mounted; 
Ground :  Co^  on  Toe  eB  eq-lbo 

Roof  _ _ _ 

Pole ;  _ _ _ 

Any  special  inatrumentation  required! 


Any  special  control  systems  required/ 
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USA-CERL  photovoltaic  POI^ER  SYSTEH 
CAHDIDATE  APPUCAllOli  SURVEY 


—  -4 


Instai  lation :  lOOEUE-  A-(SMV  Ti&.PoTj  t/T 


Date :  _ 
kel . t : 


Type  of  Application:.  sr/t^r/*N  Rumoer  oi  bites ;_/ 

POC;  WK.  Mi^THVyO  _  Phone:  &0|  -  »53  -  ^<^9/ 

Organizalion/Branch ; _ £nER^V  CQoft-tn  k)  _ 

Person  Coapieting  Report;  ?&TE.<E  _ 


1 


Site  Data 
Latitude ; 


Mhat  are  the  diaenalons  of  the  land 
available  for  the  eolar  array? 
(Attach  site  plan  if  available.  ) 

_ _ 


Whet  are  the  soil  conditionBV 
clay,  etc,  » 


What  18  the  aaxiaua  snov  accuauia- 
tion? _ 


What  is  the  site  accessibility? 

_ Excellent  (Paved  road  to  the  Bite» 

w^Good  (Dirt  road,  not  consistently 
able  to  handle  trucks ^ 

_ Fair  (Bay  require  4  vheei  drive 

transportation / 

_ ^Poor  (Helicopter  or  anisal  trans¬ 
portation  requiredL^ 

What  is  the  daily  average  insolation 
lor  the  worst -case  sonth? 

Month :  PCC  Insol.  (Ir.Whr/s*  /day ) :  \5‘?~0 

ETlz/pf-*- 

What  are  the  teaperature  character¬ 
istics  of  the  site,  by  sonth? 

Average  hi;  Month; 

Average  lo;  Month: 

20  year  hi;  20  year  lo; 


Is  the  site  in  an  area  of  high 
seiaalc  activity? _ KfO 


kre  there  any  special  environmental 
conaitione 

_ Ocean  environment  (Salt  water 

spray/ immersion i 

_ Coastal  environment  (bait  water 

spray  oniy ) 

i/^esert  environment  (Airoorne  sano 
and  dirt) 

_ Jungle  environment  (High  tempera¬ 
ture  and  condensing  humidity  > 


Is  special  protection  requirea 
against : 

_ Perching  or  nesting  birds 

_ Rodents/Smail  animals 

_ Large  animals 

_ Fungus 

_ Insects 

_ ^Tneft 

_ Vandalism 

_ ^Tactical  activities 
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-1 

I 


J 


Load  Char«ct>ri«ttcg 

NoBlnal  voltage  required: _ dhat  la  the  pattern  oi  load  deaana.' 

Loao  IB  the  sewe  evervOev:  yg-3 

li  AC,  ahat  Irequency  ia  required?  fQH  HllS  P/tV  ' 

_ Hertz  ♦/-  _ X  Load  pattern  la  weekly  ae  toiiova: 


What  range  of  voltage  le  toieraole; 

Hi : _ volta 

Lo: _ volta 

What  le  the  peak  load  deaand? 

_ Aaperea 

3iOO  Watte  el  iXoo-  ILoolO  «f  Fv' 

_ Volt-Aape  reactive 

What  la  the  duration  oi  the  peak 
deaand? 

_ Inatantaneoue 

_ Seconds 

_ ^Hinutee 

/3«f  Houra 

11  the  peak  deaand  la  a  aotor  start¬ 
ing  load,  what  horaepover  le  the 
aotor  ? _ 

What  la  the  total  load  deaand? 
V#oie^Watt  hours  per  day, 

_ Aapere-houre  per  day 

_ ^Continuous  (24  hours  per  day) 

aaperea,  or  vatta 
Davtiae  load  (t  of  total) 

'SO  Niohttlae  load  (X  of  total) 


Balance  of  Svatea  Consider at lone 

la  there  a  specified  aaount  of  energy 
storage?  If  so,  please  list: 

_ ^Aapere  hours  #  _ ^volts,  or 

Dava  autonoay  (Sunless  operation) 

Will  a  building  be  available  to  house 
batteries  and  electronics?  If  so, 
give  dlaensions  and  attach  building 
plan  if  available. _ 

Are  there  any  other  special  consider¬ 
ations  for  the  PPS? _ 


Loac  IE  aeaacir.Bi  i annual  cyciei: 


Loac  repeatB  ae  follows : 


What  type  of  equipment  la  being 
powered  ? _ 


How  critical  la  the  load? 

_ ^Load  18  extremely  critical,  must 

/be  aaintained  at  all  timea, 

_ Load  is  critical,  but  occBEional, 

short-term  failure  is  tolerable. 

_ Load  IB  not  very  critical.  Sya- 

tew  Should  support  the  loan  _ l 

of  the  time. 


How  will  the  Boiar  array  be  aounteo. 

Sround : _ w--: - - 

Roof : _ 

Pole :  _ _ 

Any  special  inatruaentation  required ^ 


Any  special  control  ayateae  required) 
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USA-CERL  PHOTOVOLTAIC  POWER  SYSTEM 
CAMDIUATE  APPLlCAllQH  SURVEY 


Inef  nation:  FORT  H-UAJTE-R  -  L\(^eTT  CA 


Date ; 

hel. #•  *  ' 


Type  ol  Applacation;  RiMJfre.  MgASOi^lA/fr  srsHSMi.  Huaaer  oi  bites ;  i 
POC;  Kg.  aftUC^C-  CQg>AJ5 _  Phone: 

Organlzatlon/Branch :  :L  S7Ao  M  aro  CoMi^A/O'^ _ 

Person  Coapleting  Report:  PE^-rEg  *Tg.i»<s-AiiO _ 


Site  Pete 


Latitude ; 


What  are  the  diaenaiona  of  the  land 
available  for  the  solar  array? 
(Attach  site  plan  if  available. ) 

ou  h<?ok)tk>m  tops _ 


What  is  the  Site  accessibility? 

_ ^Excellent  (Paved  roao  to  the  site: 

Good  (Dirt  road,  not  consiatently 
able  to  handle  trucRe/ 

_ ^Fair  (May  require  4  wheel  drive 

y  transportation) 

y/  Poor  (Helicopter  or  aniaal  trans¬ 
portation  required) 


What  la  the  daily  average  insolation 
for  the  worst -case  month? 

Month;  •peg  Insol.  (hWhe/m* /dav) ;  ^(ffOO 

What  are  the  temperature  character¬ 
istics  of  the  site,  by  month? 

Avmrmge  hi;  Month ;  ■‘Tut.  _ 

Avermge  lo;  *•’  Month ;  CF A-fJ 

20  year  hi;  /*Ar  20  year  lo;  UA 


Is  the  site  in  an  area  of  high 
eeisalc  activity?  FA-U 


What  ye  the  son  conditions'^ 
(Sai^^,  (foeic^  clay,  etc.  > 


What  is  the  maxinua  snow  accunuia- 
tion  ? _ 


Are  there  any  special  environmental 
conoiiions 

_ Ocean  environment  (Salt  water 

.spray/ immeraion  > 

V  Coastal  environment  (bait  water 
spray  oniy ) 

Desert  environment  (Airoorne  sano 
and  dirt) 

_ Jungle  environment  (High  tempera¬ 
ture  ano  condensing  huniaity  > 


la  special  protection  required 
against ; 

_ Perching  or  nesting  birds 

_ ^Rodents/Saall  animals 

Laroe  animals 

_ ^Fungus 

_ ^Insects 

_ Tnelt 

_ Vandalism 
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Load  ChT>et>rl«tlcB 

Noalnal  voltage  required: _  _ AC(^^ 

If  AC,  «hat  frequency  ia  required? 

_ Herta  ♦/-  _ X 

What  range  of  voltage  le  toleraole'r 

Hi : _ volts 

Lo: _ ^volts 

What  ia  the  peak  load  demand? 

_ ^Aaperee 

^  Watts  (rv) 

_ ^Volt-Aape  reactive 

What  ia  the  duration  of  the  peak 
demand? 

_ Inatantaneous 

Seconds 

_ ^Minutes 

_ Houra 

If  the  peak  deaand  is  a  aotor  start* 
log  load,  vhat  horsepower  ia  the 
aotor  ? _ 

What  is  the  total  load  demand? 

_ Watt  houra  per  day,  or 

_ ^Aapere-houra  per  day 

_ Continuous  (24  hours  per  ^a>  i 

amperes,  or  watts 

_ ^Daytime  load  (X  of  total)  , 

_ ^Nighttime  load  <X  of  total) 


Balance  of  System  Considerations 

Is  there  a  specified  aaount  of  energy 
storage?  If  so,  please  list: 

_ Aapere  hours  f  _ volts,  or 

eg.  Daws  autonoay  (Sunless  operation) 

Will  a  building  be  available  to  house 
batteries  and  electronics?  If  so, 
give  dlaenaions  and  attach  building 
plan  if  available.  A/o _ 


What  la  the  pattern  of  load  demand; 
Lob::  la  the  same  everyday: _ 

Load  pattern  is  weekly  aa  foliowa: 


Load  IS  seasonal  i annual  cycie/: 


Loac  repeats  as  Ionovs: 


What  type  of  equipment  la  being 
powered ?  ^ArtJdrB.  AitSr- 


How  critical  is  the  load? 

_ ^Load  IS  extremely  critical,  must 

be  maintained  at  all  times. 
t/  Load  IB  critical,  but  occaaionai, 
short-term  failure  is  tolerable. 

_ Load  IB  not  very  critical.  Sys- 

tes  should  support  the  load  _ X 

of  the  time. 


how  will  the  aoiar  array  be  mounted; 

Sround ;  _ 

Roof ; _ 

Pole : _ 

Any  special  instrumentation  required! 


Are  there  any  other  special  consider-  Any  special  control  systems  required? 
ations  lor  the  PPS? _  _ 


USA-CERL  photovoltaic  PO><Ek  SYSTEM 
CANDIDATE  APPUCAllCih  SURVEY 


InBlal lation : 


FORT 


Date  :  S/t  7- 
kel . 9 : _ 


Type  ai  Application:  A  S7~/hT/OAJS»  * _ 

_ l>g.-  T>gtOt^V  kei-nt _  Pnone; 

OrganizBlion/branch ;  PAT  A  ACQOtSi  T I  OKA _ 

Person  Cospleling  Report:  L.>SM 


_ Nuaioer  oi  Sitee; 


Site  Data 


Latitude :  4^ 


Vhat  are  the  disenaions  of  the  land 
available  for  the  solar  array? 
(Attach  site  plan  If  available. ) 
UMC(<g6<LV  To  se  St^e 


What  are  the  soil  conditione; 
(Sandy,  (focxy^ clay ,  etc.  i 


Nhat  IE  the  BBxiaua  snov  accuauia- 
tion?  nacK&S _ 


Vhat  is  the  site  accessibility? 

_ Excellent  (Paved  rose  to  the  site/ 

_ Good  (Dirt  road,  not  consistently 

able  to  handle  trucke > 

\/  Fair  (Hey  require  A  vneei  orive 
,  transportation/ 

V  Poor  (Helicopter  or  anisal  trane- 
portatlon  required) 


What  is  the  daily  average  insolation 
for  the  worst -case  sonth? 

Honth :  VBC  Insol. ( kWhi  /s* /day ) ;  I03o.  ? 


Are  there  any  special  environmental 
conaitione'.' 

Ocean  environment  iSait  water 


spray/ismersion / 
CoaEtei  environment 


ibeit  water 


^pray  oniy) 

_De8ert  environment  lAiroorne  sano 
ana  dirt) 

_Jungle  environment  (High  tempera¬ 
ture  ano  condensing  huaioity ) 


Vhat  are  the  temperature  character¬ 
istics  of  the  site,  by  month? 
Aversge  hi ;  Honth;  fi(U6r 

Average  lo;  Honth: 

20  year  hi;  Il3^r  20  year  lo:  /  7^/-^ 


Is  the  site  in  an  area  of  high 
seismic  activity?  OK)  A  F/^Uc-T 
_ /3cT  too  f\<LTI  n _ 


Is  special  protection  requirec 
against : 

_ ^Perching  or  nesting  birds 

\/^ kodents/Small  animals 

_ Large  animals 

_ Fungus 

_ Insects 

_ ^Tnelt 

_ Vandalism 

_ Tactical  activities 
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Lo>d  Ctxmr meter irnttcB 

Noalnal  voltage  required; 

11  AC,  vhat  Irequency  le  required'/ 
_ Hertz  */-  _ X 

What  range  ol  voltage  le  toleratler 

Hi : _ volts 

Lo : _ vol  t« 

What  la  the  peak  load  demand? 
f^L  Amperes 

UL'*  BttE 

_ Volt-Aape  reactive 

What  le  the  duration  oi  the  peak 
demand? 

_ Inatantaneoue 

_ Seconds 

_ Hinutes 

Houra 


What  IS  the  pattern  ol  load  demand; 
Loan  IE  the  aame  everyday; _ 


Load  pattern  is  veeKiy  as  loliove: 

r  f  peg. 

sev^e/D  uigg/e 

Lose  IE  aeascinai  lannuai  cycie;; 

_ na _ 


L.OBC  repeatE  be  loiiovc:. 


What  type  ol  equipment  is  being 
povered ?  HB-ASU/Zi 

_ 


II  the  peak  demand  la  a  motor  start¬ 
ing  load,  vhat  horaepover  la  the 
motor  ? _ 

What  la  the  total  load  demand? 
houra  per  day,  or 

_ Ampere-hours  per  day 

_ ^Continuous  <24  hours  per  day) 

amperes,  or  vatts 
/{^O  Daytime  load  (1  ol  total) 

_ Highttlme  load  <X  ol  total) 


How.  critical  la  the  load? 
t/Loed  IB  extremely  critical,  must 
^be  maintained  at  all  times. 

^  Load  18  critical,  but  occaEionai, 
short-term  lailure  is  toieraoie. 

_ Load  IB  not  very  critical.  Sye- 

tew  Should  support  the  load  _ 1 

ol  the  time. 


Balance  ol  Svetem  Conaiderations 

Is  there  a  apecllled  amount  ol  energy 
storage?  II  so,  please  list; 

_ ^Ampere  hours  t  _ volts,  or 

e? --5  Dave  autonomy  (Sunless  operation) 

Will  a  building  be  available  to  house 
batteries  and  electronics?  II  so, 
give  dimensions  and  attach  building 
plan  il  available.  Unlikf.U 


Are  there  any  other  special  consider¬ 
ations  lor  the  PFS?  KubT 

Mo  £>  IL.  ASJD  UMA  TTBfUpe  O 

QpeAATiOfj _ 


how  will  the  soiar  array  be  mounteo . 

Ground : _ _ _ 

Hool : _ 

OtJ  T^fMuO/^ _ 

Any  speciai  instrumentation  required . 


Any  special  control  syeteme  required/ 
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UbA-CERL  PHOTOVOLTAIC  POWER  SYETEH 
CAHDIUATE  APPUCAllUh  SURVEY 


Type  oi  Application;  BAme. 
POC;  E-MtL.\0  E-S>CKAi 

Organization/hranch: _ E  K){ 

Person  Coapleling  Report: _ 


_  Pnone :  _ 

O&E  te.\/ATlOL^ 
^g-AluT^lS _ 


_Hu»Der  03  bite£;  ifi 


Site  Data 


Latitude: 


£c6 |cAi^  Wnat  are  the  aoii  conditionE 
^ai^^  (roctc^  clay,  etc.  ) 


What  are  the  dlaenaiona  of  the  land 
available  for  the  solar  array? 
(Attach  site  plan  If  available. ) 

MQ  StZ£-  (->^MT _ 


What  16  the  aaxiaue  snov  accuauiB' 
1 1  on  ?  eS  PtAX  PPR  ot*< 


Vhat  Is  the  site  acceSBibility? 

_ Excellent  (Paved  roao  to  the  site/ 

i/^ood  (Dirt  road,  not  coneietentiy 
able  to  handle  trucke f 

_ ^Fair  (Hay  require  4  vneei  orive 

transportation / 

_ Poor  (Helicopter  or  anisal  trans¬ 
portation  required) 


What  is  the  dally  average  insolation 
for  the  worst -case  sonth? 

Month:  D£C.  Insol.  (hWhr/s* /day) ;  1030.  f 


Are  there  any  special  environmentsi 
concitione 

_ Ocean  environment  iSalt  water 

Bprey/iamerBion  > 

_ CoBEtei  environwieni  (Sait  water 

/spray  oniy) 

_ ^Desert  environment  ^AlroQrne  sano 

ano  dirt) 

_ Jungle  environment  (Hign  tempera¬ 
ture  ano  condensing  humioity  > 


What  are  the  temperature  character¬ 
istics  of  the  site,  by  sonth? 
/.versge  hi;  Month; 

Average  lo;  H3  b‘'F  Month;  JAM 
20  year  hi;  h^‘.~  20  year  lo;  /7*r 


Is  the  site  In  an  area  of  high 
selsslc  activity?  oiN  A  PAutT 
B’UT  lie  /k:ri^iW 


Is  special  protection  requlrea 
against : 

_ Perching  or  nesting  birds 

_ fcodents/Smail  anlmaiB 

_ Large  animals 

_ Fungus 

_ Insects 

_ ^Tnef  t 

ix^andaiism 

_ Tactical  activities 


.omd  Ch«racteri>tlce 


e'M-  V 

SsiV 

one  ^  ^ 


one 

Noalnal  voltage  required :_ 


I^  AC,  vhat  Irequency  ie  required/ 
_ Hertz  */-  _ X 

WhEt  range  ol  voltage  le  toieraLle': 
Hi :  3A  voItE 

Lo :  voi  te 


khat  IB  the  pattern  oi  lOBO  deaeno . 
Lob3  IB  the  BB»e  everydey: _ 

g>nc&  v&R,  Loe.e*= _ 

Loan  pattern  ib  veexiy  ae  loiiovE; 
QNg.  ST/Hgr  PgR  -  S/ 

g/k-H-  toeefc- _ 

i-OBC  le  Beaeonai  /annuai  cyciev: 


What  la  the  peak  load  demand? 

^3  Amperes 
katlE 

_ Volt-Amps  reactive 

Whet  la  the  duration  oi  the  peak 
demand  ? 

_ Instantaneous 

_ Seconds 

_ ^HinuteB 

/  Hours 

li  the  peak  demand  Is  a  motor  start- 
Ing  load,  vhet  horsepover  is  the 
motor  ? _ 

What  Is  the  total  load  demand? 
att  hours  per  day,  or 

_ Ampere-hours  per  day 

_ ^Continuous  (24  hours  per  day) 

amperes,  or  vatts 
iOba  ytime  load  (X  oi  total) 
60Hiohttime  load  (X  oi  total) 


uoac  repeats  as  loiiows: 


Wnat  type  oi  equipment  le  peing 
povered '/  OiSJ  &Ai3C>LtA)£.  BAJdrJ/0^ 
.AJoA _ D(£S£-L _ £  hJ&l  K)B5>  ^  (o'^ 


(oO  ' 


hov  critical  is  the  load? 

_ _ Load  IS  extremely  critical,  must 

be  maintained  at  all  times. 

V  Load  IB  critical,  but  occasionel. 
Short-term  iailure  is  toieraoie. 
_ Load  IB  not  very  critical.  Sys¬ 
tem  Should  support  the  loao  _ X 

oi  the  time. 


Balance  oi  System  Considerations 


Is  there  a  speciiied  amount  oi  energy 
storage?  li  so,  please  list: 

_ ^Ampere  hours  ®  _ volts,  or 

_ ^Days  autonomy  (Sunless  operation) 

Will  a  building  be  available  to  house 
batteries  and  electronics?  li  so, 
give  dimensions  and  attach  building 
plan  ii  available.  RooH  AvftiLAftcE^ 

Are  there  any  other  special  consider¬ 
ations  lor  the  PPSV  /A> 


horn  viii  the  soiar  array  be  mounteo . 

Grouno: _ ^ ^ 

Hooi  ••  ON  Roo(^  iLXVTgg.  TOiL&fe  Si(L/ 

Pole; _ ^ 

Any  special  instrumentation  requirec ; 


Any  special  control  systems  required 7 


USA-CERL  PHOTOVOLTAIC  POWER  SYSTEH 
CANLIDATE  APPU CAT  1 Oh  SURVEY 


InelBllBlion :  fORT  SL|i?S 


Late 


: 


_ _ 

kel . t : 

ofj 

Type  of  Application:  HJCB- 

Ltd'ATS, 

Humoer  oi  Sites; 

POC:  EM\LlO  E-feCAMlscM 

Phone : 

^/S-- 

Oroanization/Branch :  £^fOE./?^rV 

CC’AJS^  T' 

Person  Coapletinq  iteDort: 

L-iSA 

A^/ZA/OT2/S 

Site  Data 

fi  / 

Latitude:  3/  ^<3 

What  are  the  son  conditioner 

(eSan 

clay,  etc. ) 

What  are  the  dimensions  of 

the  land 

•vBilable  for  the  aoiar  array? 
(Attach  eite  plan  if  available. ) 

CtM/T _ 


What,  le  the  aaxiaua  anov  accuauxa- 
tion?  r3lrAX:^Hg.S  MA-t _ 


What  le  the  site  acceseibiiity? 

_ Excellent  (Paved  road  to  the  site/ 

t^Good  (Dirt  road,  not  coneietently 
able  to  handle  trucke/ 

_ Fair  (Hey  require  4  vneei  orive 

transportation  t 

_ Poor  (Helicopter  or  aniaal  trans¬ 
portation  required) 


What  is  the  dally  average  insolation 
for  the  worst -case  aonth? 

Month;  E?gC.  Ineol.  (bWhr/a* /day  ) ; 


Are  there  any  special  environaentBi 

conaitions 

_ Dceari  environment  (Sait  water 

spray /immersion  > 

_ Coastal  environment  ;SBit  water 

.spray  oniy; 

V  Desert  environment  (Airoorne  sano 
and  dirt) 

_ Jungle  environment  (High  tempera¬ 
ture  and  condensing  humidity) 


What  are  the  temperature  character¬ 
istics  of  the  site,  by  month? 
Average  hi;  ^5*^  Month; 

Average  io;  ^  Month; 

20  year  hi;  20  year  io;  / 


Is  the  site  In  an  area  of  high 
seismic  activity?  /t 

g(jr  ^jo  AcTiv'iTy' _ 


la  special  protection  requlrea 
against: 

_ ^Perching  or  nesting  birds 

_ Rodents/Smaii  animals 

_ Large  animals 

_ ^Fungus 

_ Insects 

_ ^Thef  t 

(^^^Vandailsm 

Tactical  activities 
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Load  Ch>r«ctgri«ticB 


Noainal  voltage  required 


11  AC,  vhat  Irequency  ia  required? 
^cO  Hertz  ♦/-  l-Uft 


Mhat  IS  the  pattern  oi  load  deaana ; 
Loaa  IB  the  seae  evervoav:  ygS _ 

Load  pattern  is  weekly  as  loliows: 


What  range  ol  voltage  le  toleraole? 

Hi: _ volts 

Lo: _  volts 


LOBO  IE  seasonal  (annual  cycie;: 


What  is  the  peak  load  demand ? 
^<^Awperee 
^520  Watts 

_ ^Volt-AapE  reactive  (BfeSidT/i/e 

L6/tO_> 

What  la  the  duration  ol  the  peak 
demand  7 

_ Instantaneous 

_ ^Seconds 

_ ^Hinutes 

^ Hours  CoMSTitfOT' 


Lose  repeats  be  Ioiiove: 


Wnat  type  ol  equipnent  is  being 
powered  i 


II  the  peak  demand  is  a  motor  start¬ 
ing  load,  what  horsepower  is  the 
motor  ? _ 

What  is  the  total  load  demand? 

Watt  hours  per  day,  or 
/OO.V  Ampere-hours  per  day 

_ ^Continuous  <24  hours  per  day) 

amperes,  or  watts 
'So  Daytime  load  (i  ol  total' 

SO  nighttime  load  <X  ol  total) 


How  critical  is  the  load? 

_ ^Load  IB  extremely  critical,  must 

/be  maintained  at  all  times. 

V  Load  IS  critical,  but  occsEionai, 
short-term  failure  is  tolerable. 

_ Load  IB  not  very  critical.  Sys¬ 
tem  should  support  the  loao  _ i 

ol  the  time. 


Balance  of  System  Considerations 

Is  there  a  specified  amount  ol  energy 
storage?  If  so,  please  list: 

_ ^Ampere  hours  #  _ volts,  or 

SL  Dave  autonomy  (Sunless  operation) 

Will  a  building  be  available  to  house 
batteries  and  electronics?  If  so, 
give  dimensions  and  attach  building 
plan  if  available,  _ 

Are  there  any  other  special  consider¬ 
ations  lor  the  PPS?  lU 

AA)t>  h\(:rtt _ 

SiV  T,nes  Vg/K _ 


how  will  the  Boiar  array  be  aounteo. 

Ground ; _ , _ 

Roof :  /ytJ  Rcr-.P  oF  Lu'AteC  T&tOEg 
Pol e : _ 

Any  special  instrumentation  required: 
X'All/E-R.rgK  \F  VSB  SAM£. 

AC.  L  |6rf^T5  . _ 


Any  special  control  systesc  required  / 
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USA-CERL  PHOTOVOLTAIC  POMER  SYSTEM 

Candidate  applicaiiqh  survey 


Inslallalion 


Fort  WOficCMUaA 

\/t£>TA  j  iO/tf  _ 


Date ;  _ 
hel. « : 


Type  of  Application;  'Ru6rH£.  PA  <xf>cl  ^16-ttFS  _Hui»Der  oi  Sites  ;J_ 

POC;  \  OK  _  Phone;  ^0'2. 'S3S'- /  </ VcZ 

Oroanization/Branch;  COhJTti^^T  AjT~ _ 

Person  Cospleting  Report; _ <L/6/?  /3 _ 


Site  Data 

c 

Latitude ; _ 3 1  c^O 


Hnat^re  thesoii  conditionEV 
clay,  etc.  > 


What  are  the  diaenaions  of  the  land 
available  for  the  solar  array? 

(Attach  site  plan  if  available. )  What  is  the  aaxiaua  anov  accuauia- 

i\o  Size:  cm/rs _  tion? _ R  x^cngs _ 


What  is  the  site  accessibility? 

\/  Excellent  (Paved  roao  to  the  site/ 

_ ^Good  (Dirt  road,  not  consistently 

able  to  handle  trucks/ 

_ Fair  (Bay  require  4  vheei  drive 

transportation) 

_ ^Poor  (Helicopter  or  aniaal  trans¬ 
portation  required) 


What  la  the  daily  average  insolation 
for  the  worst -case  sonth? 

Honth ;  PEC  Insol.  (hWhr/'e*  /day ) ;  HOO 

»TU/ FT*^ 

What  are  the  tesperature  character¬ 
istics  of  the  site,  by  sonth? 

Average  hi;  Honth; 

Average  lo;  <32^ p-  Honth; 

20  year  hi;  ?  20  year  lo;  ^ 


Is  the  site  in  an  area  of  high 
seisaic  activity?  NO _ 


Are  there  any  special  environaentai 

conaitionE 

_ Ocean  environaent  tSalt  vater 

spray/ laaersion / 

_ CoaEtai  environaent  isait  water 

yspray  oniy) 

l/pesert  environaent  lAiroorne  sano 
and  dirt) 

_ Jungle  environaent  (High  teapera- 

ture  and  condensing  huaidity ) 


Is  special  protection  required 
against : 

_ Perching  or  nesting  birds 

_ Rodents/Snall  aninals 

Large  aninals 

_ ^FunguE 

_ ^Insects 

_ Theft 

_ Vandaiisa 

Lrl  Cr  h~r K)  i  ^  (zr- 
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Load  Ch»r«ct»ri«tic» 


Noalnal  voltage  required:  1  aODC  Hhai  is  the  pattern  oi  load  deaand; 
B^T  could  CoNve^  TO  tXLWSTC/^Loaa  la  the  aaae  everyday:  y 

II  AC,  vhat  Irequency  ia  required/  _ 

Hertz  ♦/-  _ X  Load  pattern  is  veekiy  as  Xoilovs: 


What  range  ol  voltage  is  tolerable': 

Hi :  IAS*  volts 
Lo :  103"  vol  ts 

What  la  the  peak  load  deaand? 

_ ^Aaperes 

I  ICO  Watts 

_ ^Volt-Aaps  reactive 

What  la  the  duration  ol  the  peak 
deaand? 

_ Inatantaneoua 

_ ^Seconds 

~7Hinutee<^f=0uR  TiNvEi  D:4-V^-  ?A 

_k^Houra 

II  the  peak  deaand  ia  a  aotor  atari - 
ing  load,  vhat  horaepover  ia  the 
aotor  ? _ NO  _ 

What  ia  the  total  load  deaand? 

\S<X>0  Watt  hours  per  day,  or 

_ Aapere-houre  per  day 

M/A  Continuous  (24  hours  per  day) 
aaperes,  or  vatts 
>30  Davtiae  load  (X  ol  total)  . 

70  Niohttiac  load  <  X  ol  total ) 


Lose  IS  aeasor.Bi  (annual  eyexe  /  : 


Loac  repeats  as  Ionovs: 


Wnat  type  ol  equipaent  is  being 
povered  ?  A 

AIDS  U4r-tfT^ 


Hov  critical  is  the  load? 

Load  is  extreaely  critical,  aust 
be  aaintained  at  all  tiaes. 

Load  IS  critical,  but  occasional, 
short-tera  lailure  la  tolerable. 
Load  IB  not  very  critical.  Sys- 

tes  Should  support  the  load  _ X 

ol  the  tiae. 


Balance  ol  Svatea  Conalderations 


la  there  a  specified  aaount  of  energy 
storage?  If  so,  please  list: 

^  Aaoere  hours  •  _ ^volts,  or 

/raLDays  autonoay  (Sunless  operation) 

Will  a  building  be  available  to  house 
batteries  and  electronics?  If  so, 
give  diaensions  and  attach  building 
plan  if  available.  Vg-Sj  CHLORtH^ 
Rooft  NeAR-Sy 

Are  there  any  other  special  consider¬ 
ations  for  the  PPS? _ 


hov  will  the  soiar  array  be  aounted; 

(bround :  _ 

Roof : _ 

Pole ; _ 

Any  special  instruaentation  required: 


Any  special  control  systeas  required? 
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USA-CERL  photovoltaic  POHER  SYSTEM 
CAHLlbATE  APPLlCAllOti  SURVEY 


InBf  nation;  fORT  HUACMUC^A 

_ SiEfgg*^ _ y*tsr>4  ■ 


bate :  erf  1^7 

kel. # : _ 


Type  ol  Application; 

FOC:H£.I>AnA 

Organlzatlon/Branch : _ U 

Person  Coepleting  Report; 


'^A'TSLLtT3  au  MOUMTA/^  7t)fiSHunaeT  oi  Sitee:  ^ 
_  Pnone; 

MV  ^cgcrgotoie  ^ou/0D5^rfee^-  l 


U5>/^ 


Site  Data 


Latitude: 


What  are  the  dlaenalona  of  the  land 
available  for  the  solar  array? 

(Attach  site  plan  if  available. ) 

UOT  tfT  THi^  TjtUt/S. 


Mhat  are  the  soil  conditions; 
/rSSh^,  /focK0  clay,  etc.  ) 


Mhat  IB  the  saxiaua  snov  accuauia- 
tion? _ la. _ JTKJCHISS _ 


What  is  the  site  accesBibility? 

_ Excellent  (Paved  roao  to  the  Bite# 

_ Good  (Dirt  road,  not  conBiBtently 

able  to  handle  trucks# 

_ Fair  (Hey  require  4  vheei  drive 

,  transportation) 

i/  Poor  (Helicopter  or  aniaal  trans¬ 
portation  required) 


What  is  the  daily  average  insolation 
for  the  worst -case  sonth? 

Month ;  d£C,  Insol.  (kWhr/s* /day ) ;  Koc 

Mhat  are  the  teaperature  character¬ 
istics  of  the  site,  by  aonth? 

Average  hi :  F  Month;  ■J'(J(-.V 

Average  lo ;  Month;  J~AA) 

20  year  hi:,  ?  20  vear  lo:  ? 


20  year  lo: 


Is  the  site  in  an  area  of  high 
seisaic  activity?  NO _ 


Are  there  any  special  environmental 
conditions 

_ Ocean  environment  (Salt  water 

spray/immersion  # 

_ Coastal  environment  (bait  water 

apray  oniy ) 

Desert  environment  ( Airborne  sano 
and  dirt) 

_ Jungle  environment  (High  tempera¬ 
ture  and  condensing  humidity  > 


la  special  protection  required 
against : 

_ Perching  or  nesting  birds 

_ ^Rodents/Saall  anlaals 

_ ^Large  aniaals 

_ ^Fungus 

_ Insects 

_ ^Tnef  t 

_ ^Vandalism 

L.\(»HT  W 
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Load  Ch»raetTi«tlcB 


Noalnal  voltage  required:  ISO  ^/DC 

li  AC,  «hat  Irequency  ia  required/ 

6^ Hertz  */-0>S~ % 

What  range  of  voltage  le  tolerable: 

Hi :  Oi*r'  volte 
Lo: _ ^volts 

What  la  the  peak  load  deaand? 

^  Aeoeres 
/O90  Watte 

A  //tr/t^Volt-Aaoe  reactive 

What  ia  the  duration  oi  the  peak 
demand? 

_ Inatantaneoua 

_ Seconds 

1/^ llnutee 
_ Houra 

II  the  peak  deaand  le  a  aotor  etart* 
Ing  load,  vhat  horaepover  le  the 
aotor  ? _ AJO  _ 

What  la  the  total  load  demand? 

_ Watt  houra  per  day,  or  ^^0  -SOI^e. 

_ Ampere-hours  per  day 

_ ^Continuous  (24  hours  per  day) 

amperes,  or  vatta 
gb  Da  ytiae  load  (X  of  total)  . 
mohttlme  load  (X  of  total) 


Balance  of  System  Conalderatione 

Is  there  a  specified  amount  of  energy 
storage?  If  so,  please  list: 

Ampere  hours  •  _ ^volte,  or 

V  Dave  autonomy  (Sunless  operation) 

Will  a  building  be  available  to  house 
batteries  and  electronics?  If  so, 
give  dimensions  and  attach  building 
plan  if  available.  AO _ 

Are  there  any  other  special  consider¬ 
ations  for  the  PPS?  LNU'ST  g>£ 

_ 


What  IS  the  pattern  of  load  demand : 
Loas  IB  the  same  everyday:  VR-^ 

C  soil  j  SLC^  Aj>6^»/rV 

Load  pattern  is  veekiy  as  follows : 


Loao  IS  seasonal  (annual  cycie:: 
_ SAKE- 


LOBO  repeats  as  Ionovs: 


Wnat  type  of  equipment  is  being 
powered  ? _ 


Ho^  critical  is  the  load? 

U^oad  IS  extremely  critical,  must 
be  maintained  at  all  times. 

_ Load  IS  critical,  but  occasional, 

short-term  failure  is  tolerable. 

_ Load  IB  not  very  critical.  Sys- 

tew  Should  support  the  loao  _ X 

of  the  time. 


how  will  the  soiar  array  be  mounted; 

Ground :  _ 

Roof : _ 

Pole: _ 

Any  special  instrumentation  required: 


Any  special  control  systems  required/ 
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U&A-CERL  photovoltaic  POWER  SYSTEM 
CANDIDATE  APPLICATION  SURVEY 


I  net  alia  lion  :  F^A-T 

Siendfit  V<ST/q.  K^H 


Date :  _ 
kel. « : 


Type  ol  Application;  F\OdH-£  PiA\tJ6r  R.A-0<S>g3 _ Numner  o:  biteE;^<?  /HoTo^CS 

POC;  Mit.  CHi»gUg5  tOH-iTKtce-R _  Phone :  C>o2. -  S'3,i— 

Organizatlon/Branch :  C^AJTKOL^ _ 

Person  Cospleling  Report: _ _ 


Site  Data 
Latitude 


Vhat  are  the  diaenslons  of  the  land 
available  for  the  solar  array? 
(Attach  site  plan  If  available. ) 
_ AJO  S/Z^  C/A4^T> 


What  la  the  site  accessibility? 

_ Excellent  (Paved  rose  to  the  site; 

5ood  (Dirt  road,  not  consistently 
able  to  handle  trucks/ 

_ Fair  (May  require  4  vheei  arive 

transportation  > 

_ ^Poor  (Helicopter  or  aniaal  trans¬ 
portation  required) 


What  Is  the  dally  average  insolation 
lor  the  worst -case  sonth? 

Month;  X>B<~  Insol.  (kWhr/sA./4Bv ) ;  1 1 

3Tu//=7*- 

What  are  the  temperature  character¬ 
istics  of  the  site,  by  axinth? 
Average  hi;  Month;  J 

Average  lo ;  Month ;  ^ 

20  year  hi;  ?  20  year  lo;  ? 


Is  the  site  In  an  area  of  high 
seisalc  activity?  NO _ 


What  are  t|ie  soil  conditions: 
(£ocjsy,  clay,  etc.  ) 


What  IS  the  aaxiBua  snow  accuauia- 
tion? _ 5^  ifJCHBS. _ 


Are  there  any  special  environmental 

conoitions ; 

_ Ocean  environment  (Salt  vater 

spray / immersion / 

_ Coastal  environment  ibait  water 

TOray  oniy ) 

O^uesert  environment  (Airoorne  sano 
and  dirt) 

_ Jungle  environment  (High  tempera¬ 
ture  and  condensing  humidity ) 


la  special  protection  required 
against; 

_ Perching  or  nesting  birds 

_ ^Rodents /Small  animals 

_ Large  animals 

_ ^Fungus 

_ Insects 

_ ^Tneft 

_ ^Vandalism 

.ir:  gucuers 
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Noalnal  voltage  required:  J<3. 
fo0S.  KoTo^.s  oc  tkecAVs 

If  AC,  vhat  frequency  la  required/ 
_ Hertz  ♦/-  _ X 

What  range  of  voltage  le  toieranler 

Hi : _ volte 

Lo: _ ^volts 

What  la  the  peak  load  demand/ 

AmoereB 

^QWatte 

_ ^Volt-Aape  reactive 

What  la  the  duration  of  the  peak 
demand? 

_ Instantaneous 

_ Seconds 

_ Hinutee 

_ ^Houra 

If  the  peak  demand  la  a  motor  start* 
Ing  load,  vhat  horsepover  la  the 
motor? _ 

What  is  the  total  load  demand? 
•3l0watt  hours  per  day,  or 

_ Ampere-hours  per  day 

_ ^Continuous  (24  hours  per  day) 

amperes,  or  vatts 

_ ^Daytime  load  (X  of  total)  . 

_ ^Nighttime  load  <X  of  total) 


Balance  of  System  Considerations 

Is  there  a  specified  amount  of  energy 
storage?  If  so,  please  list: 

_ Ampere  hours  •  _ ^volts,  or 

Dmvs  sutonoay  (Sunless  operation) 

Will  a  building  be  available  to  house 
batteries  and  electronics?  If  so, 
give  dimensions  and  attach  building 
plan  if  available.  KiScy 


What  IS  the  pattern  of  load  demand 
Loas  16  the  same  everyday;  NO _ 

s  p/tK _ 

Load  pattern  is  weekly  as  foliovs: 


Loac  IE  seasonal  t annual  cyciej : 
_ _ 


Loac  repeatE  be  loiiove: 
No  eATTSKA) 


Wnat  type  of  equipment  is  being 
powered  ?  KOTDgS  Fo^  H3l^t 


How  critical  is  the  load? 

_ ^Load  IS  extremely  critical,  must 

ybe  maintained  at  all  times. 

^  Load  IS  critical,  but  occaEional, 
short-term  failure  is  tolerable. 

_ Load  IB  not  very  critical.  Sys- 

tew  Should  support  the  load  _ X 

of  the  time. 


how  will  the  soiar  mrray  be  mounted; 

Ground : _ «. — _ 

Roof : _ 

Role: _ 

Any  special  instrumentation  required 


Are  there  any  other  special  consider-  Any  special  control  systems  required 
stions  for  the  PPS? _  _ _ 


USA-CERL  photovoltaic  POWER  SVSTEH 
CANblbATE  APPLlCAllOh  SURVEY 


Installation : _ ^ _  _  Date: 

Sji3/eAj^  Aj/^ _  kel. 


9o\nef^  g^^ritoAJiC  /£>yiP 

Type  oi  Application;  Huaper  oi  Sitee :  <^y  OOo 

POC:  1Pl4-MA-  hW^/L  i  lA.AKi  ?hone .  6oZ-5Z^~  _ 

Organization/Branch :  U5  AiCy*li^  _ 

Person  Cospleting  Report; 


Site  Data 

Latitude ; _ lBJ  '^C 


What  are  the  diaenslons  of  the  land 
available  for  the  solar  array? 
(Attach  site  plan  If  available. ) 

_ /St  T7e/f/^-o< 


What  are 


toil  conditions': 
clay,  etc. ) 


What  18  the  saxiBua  snov  accuauia- 
tion  ?  j?'  —  /4/^Mg-S _ 


Hhat  Is  the  site  accessibility? 

_ Excellent  (Paved  roao  to  the  site: 

Good  (Dirt  road,  not  consistently 
y  able  to  handle  trucks/ 

Fair  (May  require  4  vheei  drive 
tr  anspor ta ti on  > 

j^Poor  (Helicopter  or  anisal  trans¬ 
portation  required) 


Hhat  Is  the  dally  average  insolation 
lor  the  worst -case  sonth? 

Month :  Insol.  ( RHhr/s*  /day ) : 

xiTcyfsr^ 


Hhat  are  the  teaperature  character¬ 
istics  of  the  site,  by  sonth? 

.  Average  bl;__22^!^__  Month; 

Av^rag#  lo;  ^2^ Honth; 

20  yesr  hi; _ 20  year  lo; _ 


Is  the  site  in  an  area  of  high 
seisslc  Bctlvlty? _ . 


kre  there  any  special  environaentai 
conditions'; 

Ocean  environaent  (Salt  water 
spray/ laaersion i 

_ Coastal  environaent  (Sait  water 

ipray  oniy/ 

Desert  environaent  (Airoorne  sano 
and  dirt) 

_ Jungle  environaent  (High  teapera¬ 
ture  and  condensing  buaioity) 

^  HoOkhArlkJ^ 


i/’J. 


Is  special  protection  required 
against : 

Perching  or  nesting  birds 

_ ^Rodents/Saall  anlaals 

Large  anlaais 

_ Fungus 

_ ^Insects 

_ ^Tneft 

_ ^Vandal  Isa 

j/  ^OSV 

^\6rH 

Cl  <s'HTf^//U<Sr- 
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Load  Ch«r>etTi«tlc» 

Noalnal  voltage  required:  ^ 

If  AC,  «hat  frequency  in  required'/ 
A^Hert2  ♦/-  _ X 

What  range  of  voltage  le  toleraole- 

Hi : _ volts 

Lo : _ ^vol  ts 

What  is  the  peak  load  demand ? 

_ ^Aaperes 

Watts  —  v5C>lcK) 

_ ^Volt-Aape  reactive 


What  IS  the  pattern  of  load  demand 

Load  IS  the  same  everyday: _ 

_ 

Load  pattern  is  veekiy  as  foliovs: 

_ 3  TyfV3 

Load  IS  seasor.ai  (annual  cyciej: 
_ _ 

Loan  repeate  as  Iciiiovs: _ 


What  is  the  duration  of  the  peak 
demand? 

_ Instantaneous 

_ ^Seconds 

_ ^Hlnutes 

_ Hours 


Wnat  type  ol  equipment  is  being 
powered  ?  'P£R  'Po</*1/1'/UC^  < 


mr  £qUlRM^AJT  AtiX> 
P<5iOe<(ls776L  i^A/j>eF/OC:£^ 


If  the  peak  demand  is  a  motor  start* 
Ing  load,  what  horsepover  is  the 
•otor  ? _ 

What  is  the  total  load  demand? 

^H0(>2_ _ Watt  hours  per  day,  -er^o  Vootk/>A> 

_ ^Aspere-hours  per  day 

_ Continuous  (24  hours  per  day) 

amperes,  or  watts 

_ Daytime  load  (X  of  total)  , 

_ ^Nighttime  load  <X  of  total) 


yt: 


How  critical  is  the  load? 
f^*^oad  IS  extremely  critical,  must 
le  maintained  at  all  times. 

_Load  IS  critical,  but  occasional, 
short-term  failure  im  tolerable. 
_Load  is  not  very  critical.  Sys- 

te*  should  support  the  load  _ X 

of  the  time. 


Is  there  a  specified  smount  of  energy 
storsge?  If  so,  plesse  list: 

_ .Aspere  hours  •  _ ^volts,  or 

{4«')Dmvs  autonomy  (Sunless  operation) 

Will  a  building  be  available  to  house 
^  batteries  and  electronics?  If  so, 
give  dlaensions  and  attach  building 
plan  if  available.  _ _ 


How  will  the  soiar  array  be  mounted; 

Ground : _ _ _ 

Roof: _ 

Foie : _ 

0*0  'V^(\rKr'0(^ 

Any  special  instrumentation  required? 


Are  there  any  other  special  consider-  Any  special  control  systems  required'/ 
atiOBs  for  the  PPS? 


U&A-CERL  photovoltaic  POiEk  SYSTEH 
CaMDIUATE  APPLlCAllOH  SURVEY 


Inslalialion :  'FOR.i 


Date :  _ 
hel. « : 


Type  of  Application;  RAD/O  a  tiuMDer  oi  bitee  :3 

»*0C: _ Phone:  /oOl,- 

Organization/Branch ;  US  /IdAfiy  ^^^iSCT/^MjlL^  fi^u/A/6r  ^<jOiMJJ>Csrc^-. 
Person  Coapieting  Report: _ /-^-W  T~Z~LS _ 


Site  Data 

Latitude : _ <3^  3o 


Hnat  are  the  aoii  conditions V 
( Sandy, C^ocky^  clay,  etc.  > 


Mhat  are  the  dlaenaiona  of  the  land 
available  for  the  solar  array? 

(Attach  site  plan  if  available. )  ihat  la  the  aaxiaua  anov  accuauia 

A/OT^  _  tion?  \Z^  iAJC^hs.^ _ 


What  is  the  site  accessibility? 

_ ^Excellent  (Paved  roao  to  the  aite> 

(k>od  (Dirt  road,  not  consistently 
able  to  handle  trucker 
(Hay  require  4  vheei  drive 
transportation) 

(Helicopter  or  anisal  trans¬ 
portation  required) 


_ Fair 

t'^'^oor 


What  Is  the  daily  average  insolation 
for  the  worst -case  aonth? 

Month:  Insol.  (kWhr/a*  /davi ;  ilOO 

BXL'/FT*- 


Are  there  any  special  environaentai 
conoitione'/ 

Ocean  environaent  (Salt  vater 
spray/ laaersion i 

_ Coastal  environaent  (Sait  vater 

ydpray  oniy; 

Desert  environaent  (Airoorne  ssno 
and  dirt)  OVxJ  M "(“A I 

_ Jungle  environaent  (High  teapera- 

ture  ana  condensing  huaiaity  > 


What  are  the  teaperature  character - 
istlca  of  the  aits^  by  aonth? 

V  Average  hi;  Honth; 

Average  lo;  Honth; 

20  year  hi;  7  20  year  lo;  ? 


Is  the  site  in  an  area  of  high 
seleaic  activity?  NO 


Is  apecial  protection  requires 
against ; 

_ Perching  or  nesting  birds 

_ ^Rodents /Saall  aniasls 

_ ^Large  aniasls 

_ Fungus 

_ ^Insects 

_ ^Tneft 

_ ^VandaiisB 

1>US7“ 

^  AJ/A^Cr~ 

tO/A/pj 
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Load  ChuractTiatlcB 


Noalnal  voltage  required  :_J^O_aC/^^ 

If  AC,  «hat  frequency  is  required'/ 

_ Hertz  ♦/-  _ _ I 

What  range  of  voltage  le  toleraoler 

Hi; _ volta 

Lo: _ ^voltB 


ahal  IS  the  pattern  of  load  desand / 
Loan  IS  the  saae  everyday;  ygS 


Load  pattern  is  weekly  as  follows : 

'^S  r  V/WJ 

Loao  IE  seasonal  tannuai  cycie;: 
_ MO _ 


Vhat  is  the  peak  load  desand?  Loac  repeals  ae  foiiovE: 

Cp  Asperes _ 

SpO  WattE  _ 

_ ^Volt-Aape  reactive  _ 


What  is  the  duration  of  the  peak 
demand? 

_ Instantaneous 

_ ^Seconds 

Hinutes 
^  Hours 

If  the  peak  deaand  is  a  aotor  start¬ 
ing  load,  vhat  horsepower  is  the 
aotor  ? _ 

What  is  the  total  load  demand? 
TiSCOVmtt  hours  per  day,  or 

_ Ampere-hours  per  day 

_ Continuous  (24  hours  per  day) 

amperes,  or  vatts 
Daytime  load  (t  of  total)  , 
Mldhttime  load  (X  of  total) 


What  type  of  equipment  is  being 
powered ?  ^  A-Dl  O  Tl^ ^ 

/n-  TV _ _ 


How  critical  is  the  load? 
tXLoad  IS  extremely  critical,  must 
be  maintained  at  all  times. 

_ ^Load  IS  critical,  but  occasional, 

short-term  failure  is  tolerable. 

_ Load  IB  not  very  critical.  Sys- 

te*  Should  support  the  loao  _ x 

of  the  time. 


Balance  of  System  Considerations 


Is  there  a  specified  amount  of  energy 
storage?  If  so,  please  list; 

_ Ampere  hours  •  _ ^volts,  or 

s3  Daws  autonomy  (Sunless  operation) 

Hill  a  building  be  available  to  house 
.  batteries  and  electronics?  If  so, 
give  dimensions  and  attach  building 
plan  if  available.  NO _ 

Are  there  any  other  special  consider¬ 
ations  for  the  PPS? _ 


how  will  the  solar  array  be  mounted : 

Ground ;  *- — . _ 

Roof : _ 

Pole ; _ 

Any  special  instrumentation  required! 


Any  special  control  systems  required'/ 
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USA-CERL  photovoltaic  POWER  SYSTEH 
CANDIDATE  APPLiCAllCih  SURVEY 


Inst8lIation:_  Fd>RT  HU  ^  true  A 

S I  \J\f>TA  NH 


Date :  _ 
Rel. t : 


BArrej?  cl^Aii.<Sre^  /=%?< 

Type  of  Application;  ' AiJraM/^TK-  rA-kllC  T/Hi6rBT~  SYjT.  humper  oi  SiteE  '.i^^P 

POC;  C&ARl.^S^  LQttirrnceji _  Pnone:  ^97^ 

Organization/Branch : _ RA-Af6r£  COfO  TttO  C _ 

Person  Coapleling  Rep>ort: _ F'/t/^^7~Z^S _ 


Site  Data 

Latitude ; _ >3l  30 


Hhat  are  the  disenslons  of  the  land 
available  for  the  solar  array? 

< Attach  site  plan  If  available. ) 
_ UP  bl2^£  _ 


Wnat  f>re  the  soil  conditions: 
f^a n d v^yroei^  clay,  etc.  > 


Hhat  IS  the  aaxiaua  snov  accuauia- 
tion ? _ ^  jF<acH-gs _ 


Hhat  is  the  site  accessibility? 

_ ^Excellent  (Paved  roao  to  the  site: 

_i/Good  (Dirt  road,  not  consistently 
able  to  handle  trucks: 

Fair  (Ksy  require  4  vheei  drive 
transportation: 

_ ^Poor  (Helicopter  or  anisal  trans¬ 
portation  required) 


Hhat  Is  the  daily  average  insolation 
lor  the  worst -case  sonth? 

Month;  PgC  Insol.  (kHlii /S* /aiv ) ;  |IOO 

©TV/f=T’' 


Are  there  any  special  environnentai 

concitions 

_ Ocean  environment  (Salt  water 

spray / lamer SI on : 

_ Coastal  environment  ibeit  water 

yspray  oniy) 

V  Desert  environment  lAiroorne  sano 
and  dirt) 

_ Jungle  environment  (High  tempera¬ 
ture  and  condensing  huaiaity  > 


Hhat  are  the  temperature  character¬ 
istics  of  the  site,  by  BonthJ_ 
Average  hi :  Month; 

Average  lo;  Month; 

20  year  hi;  ?  20  year  lo;  ? 


Is  the  site  in  an  area  of  high 
aeissic  activity? _ fOD _ 


Is  special  protection  required 
against ; 

_ Perching  or  nesting  birds 

_ ^Rodents/bmail  anlaals 

_ ^Large  aniaals 

_ ^Fungus 

_ ^Insects 

_ ^Tneft 

_ Vandalism 

UXSrHTiUifJCj- 
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Load  ChT»ctgri»tlee 


Noalnai  voltage  required: _ AC/DC 

11  AC,  what  Irequency  is  required/ 

_ Hertz  ♦/-  _ X 

What  range  ol  voltage  le  toieraoie/ 

Hi : _ volte 

Lo: _ volts 

What  la  the  peak  load  demand'/ 

_ Aaperes  NOT 

_ Watts 

_ Volt-Aaps  reactive 

What  le  the  duration  ol  the  peak 
demand? 

_ Instantaneous 

_ Seconds 

_ ^Hinutes 

aiy  Hours 

11  the  peak  demand  Is  a  motor  start¬ 
ing  load,  «hat  horsepover  is  the 
motor  ? _ 

What  Is  the  total  load  demand? 

_ Watt  hours  per  day,  or 

_ Ampere-hours  per  day 

_ ^Continuous  (24  hours  per  day) 

aaperes,  or  vatts 

_ ^Daytime  load  (X  ol  total) 

_ ^Nighttime  load  (X  ol  total) 


Balance  ol  Svstea  Considerations 

Is  there  a  apecllled  amount  ol  energy 
storage?  II  so,  please  list: 

_ ^Ampere  hours  •  _ ^volts,  or 

_ Days  autonomy  (Sunless  operation) 

Will  a  building  be  available  to  house 
batteries  and  electronics?  11  so, 
give  dimensions  and  attach  building 
plan  11  available. _ 

Are  there  any  other  special  consider¬ 
ations  lor  the  PPS? _ 


What  la  the  pattern  ol  load  demand / 
Loan  IB  the  same  everyday:  A/C? 


Load  pattern  is  weekly  as  loliove: 
THRgfc  -b/Wa  KetJTH 

/nes  P£A.  P/^Y _ 

LOBC  IB  seasonal  tannuai  cyciej : 
_ _ 


Loac  repeats  ae  loiiows: 


Wnat  type  oi  equipment  is  being 
powered  ? _ 


How  critical  is  the  load? 

_ ^Load  IS  extremely  critical,  must 

be  maintained  at  all  times. 

Load  IS  critical,  but  occasional, 
short-term  failure  is  tolerable. 
Load  IB  not  very  critical.  Sys¬ 
tem  Should  support  the  loao  _ X 

of  the  time. 


how  will  the  soiar  array  be  mounteo. 

□round :  - - 

Roof : _ 

Pol e : _ 

Any  special  instrumentation  required; 


Any  special  control  systems  required/ 


USA-CERL  photovoltaic  POWER  SYSTEM 
CANDIDATE  APPLICATION  SURVEY 


InBlallBlion : _  HUt^CHucA 

S.&te/eA  V^tS>T74^  AjAi 


Date  :  Sy  ' P 
Rel.t:  ' 


Type  of  AppItCBtion:  (4J/^AJ<AJ6r  LlCs’fffS  Numper  o3  Sites  :X 

PQCt  ~TbM  C  O<Lttg»^iO _  Phone :  ~  JS:^-  Z^VcH 

Orgenizatlon/Brench : _ /jOA,1T^AC-T  AiA’(\JiAt^£Ue-AJT  P) /• 

Person  Coapieling  Report: _ L.iS/^  F^/C/‘fAJ7~2~lS _ 


Site  Data 

Latitude:  l3/  t3-S^ 


What  are  the  sou  conditiona.' 
^"^nd^^^ocKy^  clay,  etc.  ) 


Vhat  are  the  dlsenslons  of  the  land 
available  for  the  solar  array? 

(Attach  site  plan  If  available. )  Whet  is  the  saxiaue  snov  accuauia- 

fJoT  of^  X>i^etJS/otJ^  tion? _ X<oCKe3 _ 


Whajt  is  the  site  accessibility? 


_Excellent  (Paved  roao  to  the  site; 

_Good  (Dirt  road,  not  consistently 
able  to  handle  trucke; 

_FBir  (Bay  require  A  vheei  arive 
transportation/ 

_Poor  (Helicopter  or  anisal  trans¬ 
portation  required) 


What  is  the  daily  average  insolation 
for  the  worst -case  aonth? 

Month :  J>£^  Insol.  (teWhr/s^ /dav ) ;  1(00 

&T\^/nr'^ 


Are  there  any  special  environmental 
conoitions 

_ Ocean  environment  (Salt  water 

spray/iamersion / 

_ Coastal  environment  (Sait  water 

/spray  oniy) 

_ ^Desert  environment  (Airoorne  sano 

ana  dirt) 

_ Jungle  environment  (High  tempera¬ 
ture  and  condensing  humiaity  > 


What  are  the  temperature  character¬ 
istics  of  the  site,  by  aonth? 
Average  hi:  Month; 

Average  lo:  Month: 

20  year  hi;  ^  20  year  lo;  ? 


Is  the  site  in  an  area  of  high 
seisaic  activity? _ _ 


Is  special  protection  requires 
against: 

_ ^Perching  or  nesting  birds 

_ RodentB/SmBll  animals 

_ Large  aniaals 

_ ^Fungus 

_ Insects 

_ ^Tneft 

_ Vandalism 

,  (/  to, 

i^tCrtrrKji4jc^ 
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Lo»d  ChT>ct>ri«tlce 

Noalnal  voltage  required:  1^0  Hhal  is  the  pattern  oi  load  deaand/ 

CORRe.KiTUY_,  Pd>2»SJ0L£  TZ>  PC  J>^jb®(LoB3  is  the  seae  everyday:  y&s 

11  AC,  shat  Irequency  is  required!  “Ti/JlSos/B  T>Ay _ 

Hertz  ♦/-  _ X  Load  pattern  is  weekly  ss  loliowe: 


What  range  of  voltage  le  toleratle;  _ 

Hi:  /2-S~  volts  Lose  is  seasonal  lannuai  cycie;: 

Lo:  ICfS~  volts  _ 


Whst  is  the  peak  load  demand ? 

_ Amperes 

.300  Watts 

_ ^Volt-Aaps  reactive 

What  is  the  duration  ol  the  peak 
deaand? 

_ Instantaneous 

_ ^Seconds 

_ ^Hinutes 

lA  Hours 

II  the  peak  demand  is  a  aotor  start¬ 
ing  load,  what  horsepower  is  the 
motor  ? _ no  _ 

What  is  the  total  load  deaand': 

36oO  Watt  hours  per  day,  or 

_ Aspere-hours  per  day 

_ ^Continuous  (24  hours  per  day) 

ssperes,  or  watte 

_ ^Daytime  load  (X  ol  total) 

/OQ  Nighttime  load  <X  ol  total) 


Lose  repeats  as  Ionovs: 


What  type  ol  equipment  is  being 
powered '/ 


How  critical  is  the  load? 

_ LoBd  IS  extremely  critical,  must 

,be  maintained  at  all  times. 

V  Load  18  critical,  but  occasional, 
short-term  failure  is  tolerable. 

_ Load  IB  not  very  critical.  Sys- 

tew  Should  support  the  loan  _ X 

of  the  time. 


Balance  of  System  Considerations 

Is  there  a  specified  amount  of  energy 
storage?  If  so,  please  list: 

^A  mpere  hours  •  _ ^volts,  or 

_ ^Days  autonomy  (Sunless  operation) 

Will  a  building  be  available  to  house 
batteries  and  electronics?  If  so, 
give  dimensions  and  attach  building 
plan  if  available.  hiObJB. _ 


How  will  the  soiar  array  be  sounteo . 

Ground ; _ _ _ 

Hoof : _ _ 

Hole: _ _ 

ReCoKMGNP  tdP  op  TAMK, 

Any  special  instrumentation  requireoi 


Are  there  any  other  special  consider-  Any  special  control  systems  required! 
ations  for  the  PPS? _  _ _ 
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Inslaiiataon : 


USA-CERL  photovoltaic  POMEk  SYSTEM 
CAHDIUATE  APPLlCATlQh  SURVEY 


YuhA  Ffl.oVtK}(^ 
\Jot\A  >\2- 


Date.  ^//V/ir?- 


Rel. « : 


Typa  ol  Application;  /fc5/77//l&hu»Der  oi  Sitee :o2  1 

- PfljJir - W^K^TS/PrRJ-  ^ASTQI^  Phone ;  /^2:  ~  ?  e«  fefj'JoOfet/ 


POC;  M<e.  Pftoi-  V/l/K^TS/A-BJ-  gA5TOKj  Phonf 
Organizatlon/flranch :  Al  g  rg<?^OCg><S-/CA/.  ^/=ii 

Parson  Coaplating  Report;  ^K^/i/7~z^f S 


Site  Data 


Latitude; _ ^ O 


What  are  the  diaenalona  of  the  land 
available  for  the  solar  array? 
(Attach  site  plan  if  available. ) 

MC>  Lf&ttrs 


What  is  the  site  acceaeibility? 

_ ^Excellent  (Paved  roao  to  the  site/ 

_ _ ^Good  (Dirt  road,  not  conaiatentiy 

/  able  to  handle  trucker 

Fair  (Hay  require  4  vheei  drive 
transportation) 

_ _ ^Poor  (Helicopter  or  aniaal  trans¬ 
portation  required) 


What  is  the  daily  average  insolation 
for  the  worst -case  aonth? 

Month ;  PEC Insol.  (hWhe/a«  /day) ;  JO£^ •/ 


BTV/py?- 

What  are  the  teaperature  character¬ 
istics  of  the  site,  by  aonth? 
Average  hi;  Month;  J(J  <-Y 

Average  lo;  CoS^r  Month;  -CTAM 

20  year  hi;  //^^20  year  lo; 


Is  the  site  in  an  area  of  high 
aeisaic  activity?  hJO ^  hOT  oK 
pRtNCre  Op 


What  are  the  soil  conditioneV 
'^a7>d^  (foc>^i^,  clay,  etc.  ) 


What  IB  the  aaxiau'A  snow  accuauia- 
tion? _ C>  3rAX.H-g_s> 


Are  there  any  special  environaentaa 

conoitionE’.' 

_ Ocean  environaent  (Salt  vater 

spray/ laaeraion  > 

_ CoaEiai  environaent  (Sait  vater 

spray  oniy ) 

\/ Desert  environaent  (Airoorne  sano 
and  dirt) 

_ Jungle  environaent  (Hign  teapera- 

ture  and  condensing  huaioity  > 


Is  special  protection  required 
against ; 

Perchino  or  nesting  birds 
^odent^Saail  anlaals 
Large  aniaals 

_ ^FunguE 

_ Insects 

✓i’neft 
;/^andaiiaa 
^  L.  /  <s./y  TA^t  A^Cr- 

-tT  Hi<tH  hy,A>OS 
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f  r«etTl«tlcg 


Noalnal  voltage  required;  tA\/ AC/(0^  ehal  la  the  pattern  ol  load  deaana/ 

Loaa  la  the  eaae  everyday: _ 

If  AC,  what  frequency  la  required'/  ^  P 

_ Hertz  ♦/-  _ \  Load  pattern  la  weekly  aa  foliova: 


What  range  of  voltage  le  toleraole': 

Hi ; _ volte 

Lo; _ volts 


Loac  le  scaaor.ai  (annual  cyciei: 


Hhat  la  the  peak  load  deaand? 

V  Aaperee 
^Hatta 

_ ^Volt-Aape  reactive 

Hhat  la  the  duration  of  the  peak 
deaand? 

_ Instantaneous 

_ Seconds 

_ ^Hlnutes 

^Houra 

If  the  peak  deaand  la  a  aotor  start¬ 
ing  load,  «hat  horsepover  la  the 
aotor  ? _ 

Hhat  Is  the  total  load  deaand? 

Hatt  hours  per  day,  or 

_ Aapere-hours  per  day 

_ Continuous  (24  hours  per  day) 

aaperes,  or  vatte 
Davtiae  load  (1  of  total)  , 

_ ^Nlghttlae  load  it  of  total) 


Loac  repeate  aa  Ionovs: 


Hhat  type  of  equipaent  is  being 
povered 7  To 

^&TBC-T  ^,AJO  Vi<eCT/£>A) 

( AJoul 


Hov  critical  la  the  load? 

j _ ^Load  IS  extreaeiy  critical,  aust 

ybe  aaintalned  at  all  tiaes. 

V  Load  IS  critical,  but  occasional, 
Bhort-iera  failure  is  tolerable. 

_ Load  Is  not  very  critical.  Sys- 

tea  should  support  the  load  _ X 

of  the  tiae. 


ilance  of  Svstea  Considerations 


Is  there  a  specified  aaount  of  energy 
storage?  If  so,  please  list: 

_ Aapere  hours  •  _ volts,  or 

Days  autonoay  (Sunless  operation) 

Hill  a  building  be  available  to  house 
,  batteries  and  electronics?  If  so, 
give  dlaensions  and  attach  building 
plan  if  available. _ 2 _ 


hov  will  the  Boiar  array  be  sounted. 

Ground :  _ 

Roof: _ 

Pole : _ 

Any  special  instruaentatxon  required/ 


Are  there  any  other  special  consider-  Any  special  control  systeas  required'/ 
atioas  for  the  PPS? _  _ ^ _ 


USA-CERL  PHOTOVOLTAIC  POWER  SYSTEH 
CAHIilDATE  APPLlCAUClti  SURVEY 


Inslaliation : _  <3-<eoou\^.s 

_ VOM>\  ^  /\-2-  _ 


Dale :  _ 
Rel. f : 


Type  ol  Application;  A  ST<^T'/d>K}S _ huaoer  oi  SiieE:  /5 

POC: - >0\yoO/^/^A<fe5  Phone: 

Organizalion/Branch: _ anA  CoKt^UU\CJ>rT,otJ^  :iYSrSA1 

Person  Coapleling  Report: _ L{S  yf-  Tl^t  S _ 


Site  Data 

Latitude ; _ S~iO 


What  are  the  diaenalona  ol  the  land 
available  lor  the  solar  array? 
(Attach  site  plan.il  available.) 

_ v<g.ri  eg _ _ 


What  are  soil  conditione': 
^6ck>^  clay,  etc.  ) 


What  is  the  aaxiaua  anov  accuauia- 
tion? _ ^  JTAJC^eS _ 


Hhat  is  the  site  accessibility? 

_ Excellent  (Paved  roao  to  the  site) 

\y^  Good  (Dirt  road,  not  consistently 
,  able  to  handle  trucke/ 
✓^Bir  (Hay  require  4  vheei  drive 
transportation) 

_ Poor  (Helicopter  or  aniaal  trane- 

portatlon  required) 


Vhat  Is  the  daily  average  insolation 
for  the  worst -case  aonth? 

Month :  Pec-  Insol.  <hWhr/s«  /day ) :  lOOO.  t 


Ktb  there  any  special  environaentsi 
conoitione 

Ocean  environaent  (Salt  water 
spray/ laaersion i 

_ CoaEtal  environaent  (Sait  vater 

^Bpray  oniy ) 

Desert  environaent  (Airoorne  sano 
and  dirt) 

_ ^Jungle  environaent  (High  teapera- 

ture  and  condensing  buaioity) 


Hhat  are  the  teaperature  character - 
1st lea  oi  the  alte,  by  aonth? 

.  Average  hi ;  /g Month; 

Average  lot  Month;  CTHM 

20  year  hi;  H  20  year  io;_^.22£. 


Is  the  aite  in  an  area  oi  high 
aelssic  activity?  K)0 


Is  special  protection  required 
against : 

Perching  or  nesting  birds 
■^(^odettt^  Saal  1  aniaals 

Large  aniaals 

_ Fungus 

_ ^Insects 

_ Theft 

_ Vandaliss 


( 
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[ 


Load  ChT«ctTi«tlc« 

Noalnal  voltage  reouired:  olio\/ AC^1>^ 

If  AC,  vhat  Irequency  ia  required/ 

_ Hertz  ♦/-  _ X 

What  range  of  voltage  le  tolerable: 

Hi : _ volta 

Lo; _ ^volta 

What  la  the  peak  load  demand ? 
c3.<^AaDeree 

^  Watte  /?/fp/£>s  ^oyO 

_ ^Volt-Aape  reactive 


What  la  the  pattern  oi  load  demand : 
Loao  le  the  aame  everyday: _ 

_ Pekl  ip/H' _ 

Load  pattern  la  veekiv  aa  lollove: 


Loaa  IE  seaaor.ai  (annual  cycie:: 

_ AJO 


i.oaa  repeate  ae  ioiiovB: 


What  la  the  duration  ol  the  peak 
demand? 

_ Inatantaneoua 

_ ^Seconds 

_ ^Hlnutea 

_ Houra 


Wnat  type  ol  equipment  la  being 
povered  ?  Pi>S  /  7/A iJ  L£>C~M-T~fdAJ 
_ _ 


li  the  peak  demand  la  a  motor  atari - 
Ing  load,  vhat  horaepover  la  the 
ootor  ? _ 

What  la  the  total  load  demand? 

Watt  houra  per  day,  or 

_ Aapere-houra  per  day 

_ Contlnuoua  (24  houra  per  day) 

amperea,  or  vatta 
Daytime  load  (1  ol  total)  , 
Hlohttlme  load  <k  of  ^otal) 


Hot^ritical  18  the  load? 

✓  Load  la  extremely  critical,  muat 
be  maintained  at  all  timea. 

Load  18  critical,  but  occaaional, 
ahort^term  failure  la  tolerable. 

_ Load  IB  not  very  critical.  Sya- 

te*  anouid  aupport  the  load  _ x 

ol  the  time. 


ialance  of  Svatem  Conaideratxona 


la  there  a  apeclfled  amount  of  energy 
atorage?  If  ao,  plemae  liat: 

oZ^A  ■pare  houra  •  _ ^volta,  or 

Dmva  autonomy  (Sunleaa  operation) 

Will  a  building  be  available  to  houae 
'  ^  batteriea  and  electronicaf  If  ao, 
give  diaenaiona  and  attach  building 
plan  if  available.  fJOT 
SoT  OKjLtf^e.L,Y 

Are  there  any  other  apecial  conaider- 
ationa  lor  the  PPS? _ 


hov  vill  the  aoiar  array  be  mounted: 

Ground ; _ , _ 

Roof ; _ 

hol^.  C-jg’/C 

Any  apecial  inatrumentation  required/ 


Any  apecial  control  ayetema  required’/ 
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